
JUNE, 1962 


RADIO, TELEVISION, 
HI FI, ELECTRONICS, 
AMATEUR RADIO, 
POPULAR SCIENCE, 
HOBBIES. 


and HOBBIES 


periodic 


1 Australia for transmission by post 


S S VALVE COMPANY P T Y. LIMITED 

MELBOURNE , BRISBANE 


AM ALGAMATED W I R 



























PAGE 2 


RADIO, TELEVISION & HOBBIES 


JUNE, 1962 


INCREASED 

EFFICIENCY 

for the modern TV service department. 

For an economical outlay the Television service engineer, equipped with 
these three essential instruments, can diagnose faults quickly and efficiently. 
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TV MALPRACTICE 

f T'WO or three years back, the TV service 
* industry came in for a lot of unfavourable 
comment, much of it directed against individual 
servicemen, by reason of their limited skill, their 
disproportionate wage demands and—unfortun¬ 
ately—their dubious honesty. 

The position has improved a good deal since 
then, as service personnel have acquired skill 
through experience and as the blatantly dishonest 
have gradually been weeded out. What concerns 
me now are the too frequent stories about the 
treatment employees are receiving from some TV 
service organisations — long hours, repressive 
conditions and even involvement in sharp practice. 

In one firm, for example, service per¬ 
sonnel are allegedly required to report for 
briefing, issue of new parts, etc., not less than 
half an hour each day before they officially start work—this under pain 
of dismissal. To get through the requisite number of jobs, many have to 
work through to the early evening hours, six days a week. In between 
jobs, every mile and every minute have to be accounted for. 

I have heard stories, from reliable sources, of servicemen being in¬ 
structed to supply rejuvenated picture tubes to clients who have been 
led to believe that the tubes were new; of clients’ complaints being met, 
in the service depot, by substituting a tuner or other major component taken 
from somebody else’s receiver. 

What shred of self-respect can a serviceman have left when he is 
exploited like this? When he is instructed by his employer to cheat the 
customer—or else? 

To a large degree, much of this has come about because retailers 
have been treading over one another to sell TV receivers on the barest 
profit margins. With no resources of their own and no reserves to 
cushion or subsidise after-sales-service, their customers are completely de¬ 
pendent on a cut-price service organisation, which has to make every job 
a winner—methods notwithstanding. 

To be sure, the picture is not entirely a gloomy one and it is encour¬ 
aging to know that the more responsible and far-sighted companies do 
treat their customers as such; do regard their service personnel as trades¬ 
men who deserve a fair day’s pay for a fair day’s work. But morale¬ 
breaking and dishonest practice is widespread enough to warrant ventilation. 
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UNIT No. 4 AMPLIFIER 

KIT OF PARTS OR WIRED 
AND TESTED 

When the original Playmaster No. 1 Amp¬ 
lifier was re-designed to incorporate the 
6GW8 triode pentode, it followed as a logic¬ 
al sequence that the ever popular Instrol 
Playmaster Unit No. 2 Amplifier would be 
treated likewise. Here it is, the tried 
and tested Instrol Playmaster Unit No. 2 re-designed 
and now becomes UNIT PLAYMASTER No. 4. 
Not only greater power output (18-20 watts) but the 
new design brings greater sensitivity. Amplifier No. 
4 is highly suitable for the latest ceramic and crystal, 
high and low output pickups. 


Instrol/PIaymaster Unit No. 4 
Amplifier 

STILL AT THE SAME LOW PRICE 

Kit of parts .... £39-14-0 
Built and tested. . £49-18-0 










PROGRAM SOURCE . . . 



INSTROL-PLAYMASTER 

PROGRAM SOURCE No. 2 

A handsome companion to any amplifier, and specially styled to 
suit the Instrol/PIaymaster range, is the Program Source Tuner 
No. 2. This high quality tuner will operate from the power 
supply of any Instrol Playmaster amplifier, and is also available 
with inbuilt power supply. 

INSTROL-PLAYMASTER HI-FI 


Vic. Dist. for Instrol 
Playmaster, 

J. H. Magrath Pty. Ltd., 
Melbourne. 


offers you a wide range of high quality audio equipment to the original “R.TV & H.” 
designs. Australian designed, Australian made, guaranteed and lifetime serviced. 
Available ready built and tested, or in kit form ready to build yourself. At a price 
well below that of similar imported amplifiers. Happy owners of Instrol/PIaymaster 
come from all walks of life. We carry comprehensive stocks of speakers, players, 
cabinets, etc., and will gladly supply quotations for audio combinations to suit your 
requirements. Send coupon, write, or call for the Instrol/PIaymaster HI-FI catalogue. 






Stereo Tape Recorder Kit 


It’s fun, and much more economical to build your own Tape 
Recorder (“R.TV & H.,” March-April). 

This is an outstanding design, comparable in performance 
and appearance with the world’s finest. 

We can supply the complete set of metal-work ex-stock. This 
includes top plate and back panel in dark grey baked 
s. enamel. Two side panels, two chassis and oscillator shield, 
all cadmium plated and passivated, and two brass spacer rods. 
Price complete £5/8/0 (postage extra). 

Metal Cabinet, with lid, now available. Beautifully finished 
in Dark Grey hammertone baked enamel. Price upon 
application. 

Complete 

Kit of Parts, including Collaro Stereo Tape Deck 
and two Monitor Speakers, but 

less Cabinet . .. £99/12/- 

Kit of Parts less Tape Deck, Speakers 

and Cabinet. . £62/18/- 




BROADWAY ELECTRONICS Pty. Ltd. 
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Some twelve months ago we had the pleasure 
of introducing A.K.G. Stereo Headphones to 
Australian audio enthusiasts. Since then over 
1,000 have been supplied to those who insist 
upon the best, including the P.M.G.’s Dept., 
Broadcast Stations, and professional recording 
studios. A.K.G. Stereo Headphones offer you 
something completely out of this world for sheer 
realism and purity of sound. Feather light 
(only 4oz) they may be worn comfortably for 
hours. Frequency response 30 to 20,000 c.p.s. 
flat with total harmonic distortion less than 1 
per cent. Suitable for any type of amplifier. 
Connection details supplied with phones. A.K.G. 
Stereo Headphones made in Austria are recog¬ 
nised by audio engineers as the finest in the 
World. 


Now only £9/18/6 

(plus 5/- Regd. postage.) 


Thanks to the ever-increasing de¬ 
mand in Australia, we are happy 
to announce a 

DECREASE IN PRICE 


Electronic ORGAN kit 


A world class Electronic Organ available as a complete kit 
or in 8 separate easy-to-build sections. We can supply the 
kit in its original Stromberg Carlson design, or with Mr 
Williams’ additions. 

Yes, if you have in mind remodelling an organ, or building to 
a special design, individual components are available. 

Call in and see this high quality equipment yourself, or write 
for full details, including itemised price list. 



Full price for the complete kit less cabinet only £156/8/8, 
plus 12i per cent Sales Tax if applicable. 

Cabinets polished or unpolished, and stools also available. 




A range of high-quality cabinets. The speaker enclosures are available 
either as complete kits of parts ready cut to build yourself, or fully polished. 

EQUIPMENT CABINET 
A neat, compact floor 
model cabinet, suitable 
for almost any make of 
amplifying equipment. 

Specially designed to suit 
all Playmaster designs, in¬ 
cluding tuner. 

Bin and 12in SPEAKER 
ENCLOSURES 

A special lOin design is 
also available. You are 
invited to send for Instrol 
Cabinet leaflet, giving full 
details. including prices 
and illustrations. 


E. S. & A. BANK BUILDING, 
Corner Broodwoy and City Road 
(opp. Grace Bros.), Sydney. 
BA4891, BA4892, BA4893. 


Please send me, post 
free, full details of the 
following: 

□ Playmaster HI-FI 

□ AKG Headphones 

□ Organ Kits 

□ Tape Rec. Kits 

□ TV Kits 

□ Tester Kits 

(Place X in square) 

Name . ..__ 

Address - 
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THE WORLD 
SOURC 


GREATEST 
OF POWER 



In this second article, the author 
tells of experiments which are 
being conducted in Sweden and 
elsewhere, aimed at achieving a 
controlled fusion of heavy hydro¬ 
gen atoms; aimed, in fact, at con¬ 
trolling the process by which the 
hydrogen bomb, and the sun 
itself, release such enormous quan¬ 
tities of energy. 


By Dr Lars Block 



[TOROIDALI 


LAGNET1C POWERr 
LINES AROUND 
THE PLASMA 2 


The picture above shows an experiment with a model of the Aurora Borealis. 
The ball is a magnetic model of the earth. Plasma flows in from the rear 
and is heated in the magnetic field of the ball (the earth) in such a way that 
the Aurora Borealis comes into existence around the poles. 


I N the previous article an account was given of how hydro¬ 
gen’s nuclear energy can be exploited if hydrogen can 
be heated to a temperature of some hundred million degrees. 
In the hydrogen bomb it has been exploited by using an 
ordinary atomic bomb as a source of heat. 

An American atomic scientist, Edward Teller, has sug¬ 
gested that this should also be used for peaceful produc¬ 
tion of energy by splitting hydrogen atoms in a chamber 
of rock, thus heating the whole rock. Conduits with water 
circulating in them would be laid in the rock, so that steam 
could be obtained for operating power stations. 

But other less dramatic, though no less fantastic pro¬ 
jects are being studied by scientists all over the world. 
Attempts are being made to heat a litre or so of hydrogen 
in the laboratory to these fantastic temperatures without 
blowing up or burning up even the tiniest bit of its surround 
ings. Once success has been obtained, the hydrogen will 
“burn” by itself and yield energy. 

When, immediately after the end of World War II, it 
was realised what possibilities would open out if man could 
exploit hydrogen power for peaceful use, it was known that 
the highest temperatures produced on earth up to that time 
had been obtained in electrical discharges in gases. Many 
tens of thousands of degrees had been recorded; probably 
some hundreds of thousands of degrees had been attained in 
a number of powerful discharges, although no one had 
actually measured the temperature. 

It was consequently reasonable to begin by sending as 
heavy currents as possible through gases in discharge tubes. 


A start was made in learning how it 
should be arranged. 

At school we have to learn in physics 
that matter has three states of aggrega¬ 
tion, solid, liquid, and gaseous. If we 
think of a common substance, water, we 
know that if it becomes cold enough, it 
freezes into ice. If we heat the ice, the 
molecules begin to vibrate so rapidly with the heat that they 
do not hold together as well as before. The ice melts. If 
we apply still more heat, the molecules’ movements become 
so rapid that they completely let go of each other. The water 
boils. 

If the temperature is raised to thousands of degrees, the 
heat-generated movements of the molecules become so rapid 
and the collisions between them so violent that they decom¬ 
pose into atoms. We get a mixture of hydrogen and oxygen 
atoms. 

With still further heat, a number of electrons are also 
knocked off the atoms. We get an ionised gas, which can 
conduct electricity. Such a gas is usually called a plasma. It 
is sometimes said that plasma is a fourth state of aggregation. 


CAPACITOR CHARGED 
TO 30,000 VOLTS 


HIGH 

TENSION-* 

IMPULSE 


Fig. 1A (upper picture). A pinch discharge. The current 
passes through the hot plasma (blue) and heats it. Mag¬ 
netic lines of force (black) surround the plasma and 
prevent it from reaching the walls, Fig. IB (lower picture). 
After a millionth of a second the pinch becomes unstable. 
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Fig. 2. A toroidal pinch. When the high-tension pulse 
reaches the spark gap, the latter acts as a circuit-breaker 
and connects the capacitors to the loop round the toroid. 
This acts as the primary winding in a transformer. The 
hot plasma ring (blue) forms the secondary winding. 
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Scientists have, for some time, been investigating plasma. (1) in 
connection with fluorescent tubes and large rectifiers; (2) in atomic 
physics for measuring certain properties of the atoms and (3) in 
cosmic physics, for studying how the stars are constructed, how cosmic 
radiation arises, why it varies in strength from time to time and from 
place to place on the earth, where the Aurora Borealis comes from, 
etc. 

How was a really hot plasma to be obtained and what will con¬ 
tain this heat? 

It is clear that no receptacle of ordinary material will stand 
being heated to millions of degrees. Since we must therefore have 
the hot plasma in a “cold” receptacle, there arises the difficult prob¬ 
lem of keeping the plasma away from its walls so that the plasma will 
not be cooled down. 

In practice, the plasma can be diluted a good deal, so that a 
litre weighs only a millionth part iof a gram or so. A plasma like 
this, heated to hundreds of millions of degrees, contains no more total 
heat than a gram heated to hundreds of degrees, so that there is 
actually no risk of the container melting. 



Fig. 6. A plasma gun which shoots plasma rings. When a plasma 
ring passes a "window," a current impulse goes from the cor¬ 
responding photo-multiplier to an oscillograph and becomes visible 
on the screen. 

Keeping the plasma from the walls of the receptacle is most 
easily accomplished with the aid of strong magnetic fields with which 
the walls can be “lined.” A plasma will readily shun magnetic fields 
so we say that it is diamagnetic. 

The conclusion was reached that the simplest method of simul¬ 
taneously heating a plasma and surrounding it with a magnetic field 
which would hold it away from the walls was to exploit the so-called 
“pinch effect.” This involves sending a current through a tube 
between two electrodes. The current heats the gas and, as we learned 
at school, always surrounds itself with magnetic lines of force, which 
encircle its path. We may regard the lines of force as elastic bands, 
which concentrate the plasma into a thin filament in the middle of 
the tube. It all looked very promising (see Fig. 1A). 

We accordingly began sending heavy current — millions of 
amperes — through plasma. But we were soon disappointed. It seemed 
impossible to get up to more than a million degrees or so. In order 
to start a hydrogen-power reaction — ignite the hydrogen nuclei — 
it was about as effective as trying to light a log fire by warming the 
wood with one’s hands. What was the reason for this? 

It turned out that the pinch effect was too strong. Even at an 
early stage the plasma filament came loose somewhere and, where it 
did not do this, it began to wriggle about like a snake, here and there 
coming into contact with the walls. The pinch was unstable (see Fig. 
IB). 

Latterly attempts have been made to stabilise the pinch with the 
aid of coils around the discharge and other complicated arrange¬ 
ments. It has become evident that we can go quite a distance along 
that road. But it is still not known if it is possible to attain to hundreds 
of millions of degrees. 

In many laboratories in the U.S.A., Soviet Russia, England, 
Germany, France, etc., intensive work is still going on with pinch 
discharges, but it is uncertain whether they will lead to the goal, 
even though much is being learned about plasma. 

In fact, it has now been realised that we do not, at present, 
know enough about plasma to be able to build a hydrogen power 
station. We must first do some research in plasma physics. This 
means, among other things, that whoever has attained the highest 
temperature has not necessarily got nearest the goal — a thermo¬ 
nuclear reactor, as a hydrogen power station can also be called. 
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PRISM 


TOROID 


Red Green 
Yellow Blue 
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Fig . 3. Analysis of the light from the plasma 
by means of a spectrograph. % The light enters 
the spectrograph through the slit and passes 
through the prism, in which it is divided up into 
its different colours. 



ROTATING 

MIRROR 


Fig, 4, Sweep camera The light from the 
plasma passes through the diaphragm and 
strikes a rotating mirror which throws it on the 
film as a stripe, indicating plasma thickness. 
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OSCILLOGRAPH 
i TOROID 


Fig. 5. Measuring the plasma current with an 
oscillograph. Via the invisible magnetic lines 
of force, the small coil senses how strong the 
current is and the oscillograph registers the 
values. Th? photograph of the oscillograph 
screen was taken when both current and voltage 
were being registered . 
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The range of AWA audio power amplifiers provides f 

a type for every purpose, incorporating features and facilities 
to meet every need in sound amplifying and distribution. Designed 
and built to the same high standards of quality, workmanship and performance 
for which the company has established a world-wide reputation in broadcasting and communication equip¬ 
ment, models PA826, 30 watt and PA827, 70 watt, are illustrated above with radio tuner PA831 fitted. 

The amplifier protective cover has provision for mounting a monitor speaker. 8 watt portable amplifier, 
type PA774, provides ample power for the needs of most indoor gatherings and many outdoor applications. 


Radio, record playing, and speaker switching 
units assembled with the amplifier to form a 
\ centralised system. 

\ 
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Available in other States from:—- 


NEWTON McCLAREN LTD., ADELAIDE • CHANDLERS PTV. LTD., BRISBANE • AND FROM LEADING WHOLESALERS. 
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flash of light can be seen, but the in¬ 
struments of different kinds, directed on 
the flash, have had time to record con¬ 
siderably more than a human eye. V 
One such instrument is a spectro¬ 
graph. Its most important parts are a 
prism and a photographic plate. ilie 
prism divides up the light into its dif¬ 
ferent component colours, which are 
photographed. The result is a number 
of black lines on the plate (see Fig. 3). 
From the position of these lines many 
conclusions can be drawn as to the state 
of the plasma. 

TEMPERATURE CHECK 

Each line corresponds to a certain 
number of atoms of a certain kind which 
have gone over from one state to an¬ 
other. i.e., certain electrons in the atoms 
have gone over to other electron orbits 
than those they formerly had. When 
the electrons later return to their original 
orbits, it produces an emission of light. 
With the aid of a spectrographic record 
the temperature of the plasma can be 
determined, in addition, it is possible 
to get to know what kind of atoms there 
are in the plasma. 

It may happen, in spite of precau¬ 
tions, that the plasma may graze the 
walls of the toroid, so that a number 
of extraneous atoms are knocked off the 
wall and enter the plasma. Since such 
atoms are always heavier than hydrogen, 
they cool the plasma down. 

Another instrument is called a “sweep 
camera.” It consists of an ordinary 
camera, a very rapidly rotating mirror 
(18,000 revolutions per minute) and a 
diaphragm with a slit in it. Only light 
from a certain small part of the dis¬ 
charge comes in through the diaphram. 
It falls on the mirror and is reflected to 
a certain part of the film. An instant 
later the mirror has revolved so that the 
light falls on another part of the film. 
By this means it can be seen how the 

Fig . 8. Two Kerr-cell photographs of 
plasma rings after they have left the 
muzzle of the plasma gun. The upper 
photograph shows the ring directly 
(on the right) with the plasma com¬ 
ing from above, and also through 

two obliquely placed mirrors. The ring 
structure is seen particularly well in 
the mirror on the left. The lower 
photograph shows the ring when it 
has passed two rods , on which a 
little of the plasma still remains . 

Fig . 7. (Below). 

Two Kerr - cell 
cameras with 
which exposures 
of a hundred- 

millionth part of 
a second can be 
made. 


thickness of the discharge changes with 
time (see Fig. 4). 

We also measure how the current is 
changed in the course of the discharge. 
This is done with an oscillograph, which 
has a tube similar to the picture tube 
on the television set (see Fig. 5). A 
small coil is placed close up to the cur¬ 
rent to be measured. When the current 
begins to flow, a voltage is induced in the 
coil and this is led to the oscillograph 
Then a curve is described on the screen 
and is simultaneously photographed. 

The toroidal pinch which has been de¬ 
scribed is of a type which has not been 
previously tested anywhere in the world. 

(Continued overleaf.) 


MAGNETIC NORTH POLE 


In the U.S.A. 15 million degrees has 
been achieved with one apparatus and 
another has probably reached 35-40 mil¬ 
lion, but it may be that these methods 
cannot be pushed further than this. Some 
other method, which up to now has only 
yielded some hundreds of thousands of 
degrees, will perhaps turn out to be a 
good deal better, if only it is tested on 
a larger scale. 

It is fairly certain that a finished re¬ 
actor must be large. An American pro¬ 
ject, the so-called stellarator, has been 
calculated to cost one billion dollars at 
full scale, if the method is at all prac¬ 
ticable. But if this is the case, it will be 
sufficient for the whole of Sweden’s pre¬ 
sent needs of electrical power. 

In Sweden research like this is also 
going on, among other places in Pro¬ 
fessor Alfven’s department at the Royal 
Institute of Technology. Five different 
projects are going on there at present, 
all on a small scale, to see whether the 
principles are promising. Only a few 
hundred thousand degrees, yet they are 
each costing a few hundred thousand 
dollars a year. One of the experiments 
may lead to something worth testing on 
a larger scale. 

TOROIDAL PINCH 

One of the experiments concerns a 
so-called toroidal pinch discharge (see 
Fig. 2). The pinch we mentioned be¬ 
fore was a linear pinch. A toroid is a 
round hollow ring, the same shape as 
a car tyre. 

The toroid being used here is made 
of glass. The gas in it has to serve as a 
secondary winding (with only one turn) 
in a transformer. The primary winding 
is connected to a spark gap, which is 
used as a circuit-breaker for a number 
of capacitors, occupying a space of a 
cubic metre or so. The capacitors are 
charged up to about 30,000 volts. 

A signal is then used to trigger the 
spark gap so that it sparks at less than 
a hundred-millionth part of a second, 
and several hundred thousand amperes 
transiently flow from the capacitors to 
the primary winding of the transformer. 
A high voltage is generated round the 
toroid and the gas is subjected to tre¬ 
mendous forces, so that it is ionized and 
begins to conduct current. 

From an electrical point of view the 
transformer behaves like a coil, acting 
with the capacitors to form an oscilla¬ 
tory circuit. When the current has reach¬ 
ed its maximum, it falls again to zero 
and turns in the opposite direction. 
Thus an electric charge oscillates from 
one terminal of the capacitors, through 
the transformer winding to the other 
terminal and then back again. Each 
complete oscillation takes four mil¬ 
lionth parts of a second. After a few 
such oscillations the whole thing is over. 

With the naked eye only an intense 
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Fig. 9. A rotating plasma. This can be compared to an 
electric motor in which the armature consists of plasma. 
This plasma can rotate at tremendous velocities. 
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It was earlier considered that, between 
the plasma and the walls of the recep¬ 
tacle there should be as good a vacuum 
as possible, as gas there would only dis¬ 
sipate heat. 

Now it has turned out that when the 
gas becomes hot enough, it conducts heat 
very poorly in certain circumstances. 
In that case it does not matter so much 
if there is a little gas around the plasma. 
The gas has another advantage, viz., that 
it can make the discharge more stable, 
so that it does not wriggle away toward 
the walls as easily as ordinary pinches do. 

The temperature in this apparatus has 
so far 'been raised to about half a mil¬ 
lion degrees. Calculations which have 
been made show that, if we can only 
reach a couple of million degrees, it will 
proportionately be easier to increase the 
temperature beyond that again. The rea¬ 
son for this is that the gas which sur¬ 
rounds the plasma will then dissipate 
much less heat from the plasma than it 
does at lower temperatures. ' 

PLASMA GUNS 

In two other experiments use is being 
made of what are called plasma guns. 
Such a gun consists of a tube with a 
long rod down the middle, something like 
a coaxial cable. In the tube there is 
diluted hydrogen gas at about a thou¬ 
sandth part of the atmospheric pressure. 
The tube is about 8- 10cm in diameter 
and its length may be 10-100cm. The 
rod in the middle is a few centimetres 
thick and as long as the tube. They are 
both made of metal. 

At one end the tube is corked with in¬ 
sulating material and, at the other, it 
opens out into a large glass jar. At the 
corked end the tube is connected via a 
spark gap to a large battery of capacitors, 
which are charged to nearly 10,000 
volts. 

When the spark gap becomes conduc¬ 
tive by means of a special high-voltage 
impulse, the 10,000 volts are transmitted 
to the plasma gun and reach it first at 
the corked end. There the hydrogen gas 
is converted into plasma and becomes 
conductive. As a result of strong mag¬ 
netic forces this plasma rushes off along 
the tube towards the mouth and out into 
the glass jar. Its velocity may be up to 
200 km/sec or 25 times faster than a 
sputnik. / 

TEMPORARY RING 

What is obtained in the glass jar is a 
ring of plasma. After a few hundred- 
thousandth parts of a second the ring 
disperses and cools so that it becomes 
ordinary gas again. During this time, 
howeyer, it is possible to study what hap¬ 
pens and to note how the ring is affected 
by magnetic fields and different objects 
placed in its path. 

In one of the two experiments with 
plasma guns we are investigating how 
the plasma is accelerated in the tube. 
In this case, a lot of small windows have 
been made in the tube (see Fig. 6). 
When the plasma rushes past such a win¬ 
dow, light emerges from it. It is led to 
a photomultiplier, which is a very sen¬ 
sitive type of photo-cell. There the light 
is converted into current, which is led to 
an oscillograph. On a photograph of the 
oscillograph screen it can later be seen 
how many millionth parts of a second it 
took for the plasma to get to the 
window. 

In the second plasma-gun experiment 
we are investigating what happens to the 

(Continued on Page 111) 



A Boeing Transport Division engineer checks a thermometer measuring the 
cabin temperature in a test of the new cabin air-conditioning system designed 
for the Boeing 727. The test series was conducted in a passenger cabin 
mock-up installed within a cold chamber. Temperatures in the chamber out¬ 
side the cabin ranged as low as —70 deg. F. while the temperature inside re¬ 
mained at a comfortable 75 deg. F. In the test, data from some 300 locations 
within the section were recorded by thermocouples such as those visible on the 

wall panel. 


Just what vibration actually can do to a pilot—is being studied in a Boe¬ 
ing Company research program authorised by the United States Navy's Office 
of Naval Research. The multiple-exposure photo shows the problems of a 
vibrating man trying to read vibrating instruments. Studies are considered 
valuable in the design of a variety of air, land and water vehicles . 


BOEING CHECKS NEW AIRCRAFT 
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THE PRINCIPLE OF ELCO VARICON is a patented fork-like contact, a high-precision NOW 

part which is the same for both male and female connections . . . providing a 

“spring” contact with wiping action which remains positive under operating conditions. IN 

With Varicon, polarity combinations may be varied on individual units with the same 

number of contacts, so that accidental mating of dissimilar combinations cannot occur. STOCK 


VARICON CODE 


USE THE FOLLOWING SELF-SELECTION 
CODE TO SPECIFY ELCO CONNECTORS. 
M 1 06 2 3 


M = Male | 

F = Female 

1 = Single Tier—Exposed Terminal Ends 

2 = Double Tier—Exposed Terminal Ends 

3 = Single Tier—Concealed Terminal Ends--Male Only 

4 = Double Tier—Concealed Terminal Ends—Male Only 

7 = Single Tier—Taper Pin Terminals—Exposed 

8 = Double Tier—Taper Pin Terminals—Exposed 


No Number = Plain—Without Hardware 

1 = Handle 

2 = Cover-Top Cable Hole—No Clamp 

3 = Cover-End Cable Hole—No Clamp 

4 = Cover-Top Cable Hole—With Clamp 

5 = Cover-End Cable Hole—With Clamp 

6 = Recessed Housing 

7 — Cover—With Actuate Screw 

0 = Brackets (must be followed by suffix designation 
as below) 


Number of Contacts 

2 = General Purpose Insulators 

and Phosphor Bronxe Contacts 

5 — Mica Filled Insulators 

and Phosphor Bronxe Contacts 


SUFFIX FOR BRACKET DESIGNATION 

—1 = Standard Brackets, .125" Dia. Mtg. Holes 
—2 = Standard Brackets, Tapped Extruded Mtg. Holes 
—3 = Elongated Brackets, .125" x .187" Mtg. Holes 
—-4 = Elongated Brackets, .146" Dia. Mtg. Holes 
—5 = Elongated Brackets, .176" Dia. Mtg. Holes 
—6 = Elongated Brackets, Tapped Extruded Mtg. Holes 
—7 = Bracket Assembly for Actuate Screw 


TYPICAL EXAMPLE: FI0620-1 — female, single tier, exposed terminal ends; 6 
contacts; G.P. insulators; phosphor bronxe contacts; standard brackets with .125" 

diameter mounting holes. 

For n RUGGEDIZED n (heavy-duty) series, add prefix “R” to part numbers. 


ELECTRICAL 

CHARACTERISTICS 


Current rating: 15 amp., 
115 volts (7.5 amp., 240 
volts), 30° C. temp. 


rise. 


Rated voltage (sea level): 
1,500 volts. 

Rated voltage (3.4 
inches/Hg.): 750 volts. 


Withstanding voltage 
(sea level): 4,000 volts 
A.C. 

Withstanding voltage 
(3.4/Hg.): 1,300 volts. 
Contact resistance: .002 
ohm. 

Insulation resistance (dry): 
25,000 megohms min. 


ORDER FROM THIS STOCK NOW HELD ALL STATES 


Ml 0425 
M10624 


Ml1024 
Ml 1624 


M22024 

M23224 


RM11226 
RM10626 


F10420-1 
FI0620-1 


F11020-1 
FI 1620-1 


F22020-1 

F23220-1 


FI1224 
FI0624 


AUSTRAUAN AGENTS: 


Victoria: 

AUSTRALASIAN ENGINEERING 
EQUIPMENT CO. PTY. LTD. 

202 BELL ST., PRESTON. 44-0491 


WM. J. McLELLAN & CO. PTY. LTD. 

THE CRESCENT, KINGSGROVE, N.S.W. 50-0111 ' 


Queensland: 

K. H. DORE & SONS 

505-507 BOUNDARY STREET 
BRISBANE 


South Australia: 

B. L. ANDREW & CO. LTD. 

102 GILLES STREET, ADELAIDE 


Western Australia: 

I. W. HOLMAN & CO. 

249 JAMES STREET, PERTH 
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FLIGHT? TO 
THE M 


AND THE 
PROTON HAZARD 

P RESIDENT KENNEDY has set a 
manned landing on the moon as a 
United States goal. The known and un¬ 
known problems of such a mission make 
Columbus’ search for a new route to 
the East, by comparison, about as risky 
as betting that the postman will come. 

Before such a trip can be attempted, 
many of the unknowns are going to have 
to become knowns or, at least, educated 
estimates. A case in point: How much 
hazard is there to the astronaut from 
solar-flare proton radiation? 

A team of Boeing scientists completed 
a company-sponsored study on that sub¬ 
ject recently. 

Dr E. L. Chupp, team leader, is chief 
of Boeing’s geospace physics unit in the 
Aero-Space Division at Seattle. Dr 
Chupp’s study group consists of Dr 
David Dye, Dr Brian Mar, L. A. Oncley 
and Dr R. W. Williams. Dr Williams, 
a University of Washington professor ot 
physics, acted as consultant. The others 
are members of Boeing’s applied physics 
section. 

Solar-flare proton events studied 
occurred between February 23, 1956 
and September 3, 1960. During this 


By taking into account the amount 
of dosage which could be tolerated by 
most humans, the odds work out to 120 
to 1 against a lethal dose of protons on 
a one-week space trip in an unshielded 
vehicle. Odds can be lengthened to 
1,000 to 1 with the addition of some 
radiation shielding and the foresight of 
flare prediction. 

“Because of thrust limitations of 
present booster rockets,” said Dr Chupp, 
“it may be impossible to accomplish a 
desired mission if extra shielding weight 
is added to the payload. However, the 


Iff/ Kenneth Catkins 


portion of Solar Cycle 19, the number 
of sunspots was greater than 100, and 
the number of large (Class 3 or larger) 
flares was 88. 

Sunspots, with which solar flares are 
associated, are just what the name indi¬ 
cates—dark spots on the surface of the 
sun visible from Earth with the aid of 
specially filtered telescope. Every 11.1 
years the sun goes through a complete 
cycle ranging from great flare and sun¬ 
spot activity to almost none. These 
cycles were first plotted precisely by 
Prof. R. Wolf of Zurich in 1852. He 
was able to substantiate them from 1755 
on. Thus Solar Cycle I begins in 1755. 
Presently we are entering Solar Cycle 20. 

Sunspots are cooler regions of the 
sun’s surface, around which the sun’s 
magnetic fields are perturbed. Often a 
large group of sunspots so alters the 
localized solar magnetism than an erup¬ 
tion of gas can take place from the 
region, a phenomenon we might liken 
to volcanic action on the earth. These 
explosive discharges of energetic gas 
particles (hydrogen atomic nuclei, or 
protons, mainly) are called solar flares. 

Only the larger observed flares appear 
to be significant in producing proton 
radiation. About four per cent of these 
large flares emitted enough energetic 
protons during the active sunspot period 
of Solar Cycle 19 to be detected near 
the earth. In numbers this means 43 
observed events in 4 \ years in which 
a near-Earth space traveller would have 
been exposed to solar proton irradia¬ 
tion. 
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space ship itself, its fuel and its life-sus¬ 
taining apparatus can be arranged in 
such a way as to act also as a radiation 
shield.” 

The Boeing study points out that a 
relatively light shield of aluminium or 
polyethylene plastic of 5 grams per 
square centimetre density increases the 
safety factor by 3£ times. This much 
shielding is obtainable by designing the 
vehicle and its equipment to act as a 
radiation shield. 

Solar-flare prediction is a less exact 
science than shielding calculation. In 
its present state, it is useful only for 
space missions of no longer than one 
week. The prediction system of Dr K. 


A. Anderson, University of California, is 
based on the observed sunspot activity 
and the size of these sunspots. 

If the space ship is launched without 
regard to flare prediction during a solar 
cycle’s maximum sunspot activity, the 
chances that proton radiation (although 
not necessarily lethal radiation) will be 
encountered in one week are about one 
in six. If the week-long trip is made 
during a relatively safe period as de¬ 
signated by a solar flare prediction 
system, the odds change to one in 16. 

A diawback is that during the solar- 
cycle maximum there will be fewer times 
when space will be predictably free of 
solar-flare events. For nearly five years 
of an 11-year solar cycle, safe weeks 
would be available only 46 per cent of 
the time. 

The Boeing study concerned itself 
only with proton radiation from, solar 
flares. Not considered were galactic 
cosmic rays or the two Van Allen radia¬ 
tion belts that circle Earth like broad 
onion rings, one inside the other. Dr 
David Dye, the member of the Boeing 
study team who specialised in biological 
aspects of space radiations, indicates 
that the dangers from the cosmic and 
Van Allen radiation sources are manage¬ 
able on trips as short as three weeks. 

“Speed alone can take the astronauts 
through the Van Allen belts without 
serious radiation effects,” he said. “Or, 
it is possible to eliminate effects of their 
radiation by suitable choice of launch 
and re-entry trajectories through polar 
regions. Any rendezvous in space must 
be planned to avoid the belts.” 

And as for cosmic rays, extremely 
high energy particles thought to origin¬ 
ate somewhere far out in the galaxy 
beyond the solar system, their intensity 
is low enough to cause no great problem 
during the relatively short trip to the 
moon and back. On longer trips, such 
as to Mars (34,600,000 miles from Earth) 
or Venus (26,000,000 miles from Earth), 
the effect of extended exposure to cosmic 
radiation would have to be countered. 

But Mars and Venus voyages will 
come later. The sights now are on the 
the moon. From this Boeing study it 
appears that proton radiation is not a 
major problem. 
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The Precision of 

Measuring 


Modern 


This lass may not know the 
answer to the old gag, "How long 
is a piece of string?" but she can 
tell you, more precisely than any- 
one else in Australia , how long is a 
yard. The device she is demonstrat¬ 
ing is a Universal Line Standards 
Comparator at the CSIR.0 Metro¬ 
logy Division, Sydney, Made in 
Sweden, it cost £5000. 


Standards 


nations who signed the agreement bring¬ 
ing it into being in 1875. 

Here is kept the International Proto¬ 
type Metre and the International Proto¬ 
type Kilogram, together with many other 
standards and the necessary equipment 
for taking precise measurements. The 
bureau also carries out research into 
electricity, thermometry, barometric 
pressures and photometry. 

Various copies of prototypes are pre¬ 
pared and distributed to standards 
bureaus all over the world. These proto¬ 
types are numbered so that details of 
them can be kept for future reference. 

The British standard is known as the 
Imperial Standard Yard and is kept at 
the Standards Department of the British 
Board of Trade. It consists of a bar of 
bronze-like metal known as Baily’s 
metal. This alloy consists of 16 parts 
copper, 2\ parts tin and one part zinc. 
The bar is 38 inches long and of one- 
inch square cross section. 

At 36-inch centres two i-inch diameter 
holes are drilled t inch deep. In these 
holes are gold plugs upon each of which 
a fine line is engraved. The distance be¬ 
tween these lines is exactly 36 
inches when the bar is at a 
temperature of 62 degrees Fah. 

Copies of these bars are 
made, but it is inevitable with 
copies that they may be of 
slightly different initial length 
from the original. 


Man, from the earliest times, has had to adopt some standards of measurement. Early stan¬ 
dards were crude, being based on the size of hands or feet : the size or weight of seeds, and 
similar "natural" references. But the advance of civilisation required something much more 
precise, and modern industry demands—and gets—standards of fantastically high accuracy. 


There is nothing “academic” about 
this demand. Industry cannot afford to 
be precise just for the fun of it. On 
the contrary, everything it does must 
show some tangible return, either in £sd 
or improved quality. Today’s engineers 
are called upon to produce fantastically 
complicated machines; machines which 
require, for their manufacture, more 
precise measurements than have ever 
been required before. 

Also, there has been an enormous in¬ 
crease in mass-production industries, 
with an increased demand for parts of 
machines which are freely interchange¬ 
able. 

RECENT ADVANCES 

In the past few years there has 
appeared such apparatus as electronic 
computers, space research instruments 
and machines for making them, fuel in¬ 
jectors, precision bearings, gyroscopes, 
rockets, and so on. 

The making of these has called for 
extremely accurate measurement and 
measuring instruments. 

To gain some idea of the advance in 
this direction one can compare the re¬ 
quirements during the period of World 
War I with those of today. 

In 1914-18 it was an extremely rare 

12 


occasion when machine parts had to be However, these differences are accur- 
machined to tolerances as accurate as ately measured and, the coefficient of 
one part in 10,000, whereas today, ele- expansion of Baily’s metal being known 
ments for computers, transistors and it has been possible to estimate the tern- 
parts for rockets and space satellites perature at which each bar will be 
need machining to an accuracy up to exactly the same as the original is at 
millionths of an inch. 62 degrees Fah. 

It will be obvious that while the The copies are engraved with this 
gauges used in measuring must be ex- temperature, which may be higher or 
tremely accurate, the standards against lower than 62 degrees according to the 
which these gauges length of fhe copy, 

are checked must w m m ^ m* The Internation- 

be even more ac- By vQlVIll WCHIOS'S al Protoype Metre 

curate, because i s made of plati- 

some accuracy is lost at each stage of num-iridium alloy of an “H” cross sec- 
calibration. tion. Two fine lines engraved upon its 

Thus it is that the various standards polished surface indicate fhe metre 
bureaus throughout the world are faced length at a temperature of 0 degrees 
with the ever-increasing task of devising Centigrade. 

more accurate means of calibrating the Both these standards are known as 
measuring instruments which are sub- “jj ne standards”; that is, they record dis- 
mitted to them from time to time. tances between lines as distinct from 
* T^f worc *. measuring of course also “ en( j standards,” which record distance 
includes weighing because weighing is between two parallel faces . The latter 

measunng the weight of are now used extensively for checking 
v -« maoe „ . „ . . measuring instruments, as they can be 
Standards by which measuring mstru- with verv creat accuracv 

ments are checked are kept in various ma ff ^ ery great acc “ racy 
institutions in most parts of the world, The standard temperature at which 
notably the International Bureau of sub-standards are checked is 20 degrees 
Weights and Measures in Sevres, a Centrigrade or 68 degrees'Fah. Thus in 
suburb of Paris, which is controlled in- the case of an end standard 12 inches 
ternationally by contributions from the long it must be exactly one-third the 
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ERROR 

METER 


ARMATURE 


MEASURING 

PLUNGER 


. AC . 
SUPPLY 


length at 68 degrees of the Standard 
Imperial Yard at 62 degrees. 

Temperature has a marked effect on 
the accuracy of results in precision 
measuring. If a 12-inch end bar is held 
in the hand for only a few seconds it 
will increase in length by up to two 
thousands of an inch. 

Thus it is that in laboratories which 
check measuring instruments all gauges 
are handled as little as possible. 

If they are handled at all they are 
left standing for some time afterwards 
to allow them to reach the same tem¬ 
perature as the instrument which is be¬ 
ing checked. 


The set of 81 blocks consist of nine 
blocks from 0.1001-0.1009 inches, 49 
blocks 0.101 to 0.149 inches, 19 blocks 
0.05 to 0.95 inches, four blocks of 1, 2, 
3 and 4 inches. 

With these, 120,000 different gauging 
dimensions can be obtained in steps of 
0.0001 inch. 

Slip gauges are perhaps the most popu¬ 
lar of all the measuring tools for the 


SUPPORT POINTS 


Sometimes end bars have to be sup¬ 
ported in a convenient position for 
checking an instrument. It is important 
that they be supported in the correct 
manner otherwise the measurement will 
not be correct. 

They must be supported so that there 
will be a minimum bending of the bar 
and so there will be no slope at the 
ends. In other words, the end faces 
must be exactly parallel and the bar 
must be bent or deflected as little as 
possible so that its overall length will 
not be altered. 

It has been established that for all 
lengths of bar there are two points 
equidistant from the ends and separated 
by 0.577 of the length of the bar, at 
which the bar can be supported to satisfy 
these requirements. They are called the 
“Airy” points, after Sir G. B. Airy who 
first investigated this phenomenon. 

Many standard end bars have these 
points clearly marked on the bar so that 
they can be supported for maximum 
accuracy. 

Another type of gauge extensively 
used for checking instruments is known 
as the slip gauge, also know as a gauge 
block or wringing gauge. These are 
square or rectangular blocks of steel, so 
accurately made that they can be built 
up into combinations which may differ 
by only one ten-thousandth of an inch. 

A remarkable effect in slip gauges is 
the phenomenon known as “wringing,” 
evidenced when two such gauges are 
brought together under pressure. Under 
such conditions they will adhere firmly 
together and a force of up to 200 pounds 
per square inch may be required to 
separate them. 

This “wringing” effect is believed to 
be caused by molecular attraction be¬ 
tween a thin film of moisture between 
the gauges, and the gauges themselves. 
Support for this theory is given by the 
fact that slip gauges which are chemic¬ 
ally clean do not have this wringing 
effect to any marked degree. 


Simplified diagram of the electro¬ 
nic comparator . R1, R2, LI, LI, form 
bridge circuit, which is balanced 


ly magnify the dimension, so that minute 
differences are shown on the dial as large 
excursions of the pointer. 

This magnification may be as high as 
50,000 to 1 and is achieved by various 
methods. 

Most comparators look like a micro¬ 
scope with a stand, a platform, and a 
vertical spindle with a dial at the top. 

The spindle is usually pointed and, in 
use, the object to be measured is placed 
on the platform so that the pointer is 
contacting its surface. The measurement 
shows up on the dial. 

Suppose a part has to be machined to 
a specified dimension of great accuracy, 
say plus or minus one hundredth thou¬ 
sandth of an inch. A number of slip 
gauges are first assembled to the required 
finished dimension. 

The comparator is then set to zero 
by using the slip gauge assembly. During 
machining the part is repeatedly put un¬ 
der the comparator, whereby differences 
from zero are readily seen on the dial. 

Magnification in comparators is 
achieved in various ways. Some are 
mechanical with a series of levers con¬ 
necting the pointer to the spindle. 


MAGNIFICATION 


when LI equals L2. Movement of the 
armature, by the measuring plunger, 
varies LI and L2. 


checking of instruments. This is because 
of the lower cost through better methods 
of manufacture, and because more ex¬ 
perience has been gained in their use 
through the need for greater accuracy in 
manufacturing processes. 

By means of a combination of “end 
standards” and gauge blocks it is pos¬ 
sible to build up an enormous range of 
measurements against which factory mea¬ 
suring instruments can be calibrated. 

An instrument used not only for the 
checking of factory gauges and so forth 
but also for precision measurement on 
the spot is the “Comparator.” It is so 
named because it is used for comparing 
the dimensions of some part with a 
known standard. 

By various means comparators actual- 


A comparator of great sensivity uses 
an electrical circuit consisting of a trans¬ 
mitter operated by the spindle. This 
has two coils, which vary in impedance 
in accordance with the movements of 
the spindle. By correct connection these 
coils form two arms of a Wheatstone 
bridge type circuit. 

A meter is connected in the circuit 
to indicate the differences in measure¬ 
ment. This apparatus operates on AC, 
as distinct from an orthodox type of 
Wheatstone bridge which uses a DC 
supply. 

Another type of comparator uses an 
optical system consisting of a mirror 
which is tilted by the operation of the 
plunger in contact with the object being 
measured. In a typical design a gradu¬ 
ated scale is engraved on a glass disc 
and this is viewed through a magnifying 
eyepiece. A beam of light illuminates 
the glass disc and projects an image of 
the scale through a system of prisms. 


MANUFACTURE 


Slip gauges are made by a lengthy and 
most painstaking process. High grade 
steel blocks are machined roughly to 
size and hardened by heating to 760 de¬ 
grees Centigrade and quenching in water. 
They are then roughly ground and stabi¬ 
lised by heat treatment. 

This consists of immersing the blank 
in sand in an oven and raising to tem¬ 
peratures of 40, 70, 130 and 200 degrees 
C successively, allowing the blank to cool 
to room temperature after each heating. 

The blanks are then ground again and 
by continual polishing and grinding pro¬ 
cesses a series of 81 blocks is obtained 
which may be combined to produce any 
dimension up to several inches, varying 


Accurate measurement is not so difficult when you get right down to it! 
The dignified gentleman peering through the microscope is the Controller of 
Standard^^h^Britisj^oar^o^Trade^n^t^^fficialj^^heckin^tandard^ 






















In addition to the comparators described in the accompanying article, 
there is another type which finds extensive application in industry. This 
is an optical comparator which combines optical magnification of the 
object to be measured with facilities for precision adjustment of its 

position. 


terns, giving x 10 
power for a 6in 
field, x 20 for a 3in 
field, and x 50 for a 
0.85in field. 

The compound 
table has a working 
surface of 24in x 
16in with three T- 
slots, and will sup¬ 
port specimens of 
up to 2401b in 
weight. It has a 
focusing travel of 
3in, a lateral 
traverse of 12in, 
and a vertical move¬ 
ment of 6in. 

The co - ordinate 
accuracy of the table 
is 0.0004in in over 
12in. Lateral move¬ 
ment and vertical 
movement are ad¬ 
justed against opti¬ 
cal scales, the lens 

O NE version, known as the Heston heads of which permit direct reading to 
6/60 Magnoptic Optical Compara- O.Olin. This is further subdivided down 
tor, is described here, and is an excel- to 0.0001 in at the micdometer drums of 
lent example of this method of precision the handwheels. 


The complete comparator . The viewing screen is 40 
inches in diameter and magnifications up to SO dia¬ 
meters are possible . 


measurement. 

The largest of a range of these instru¬ 
ments made by the Heston Aircraft and 
Associated Engineers Ltd., England, it 
is an impressive instrument designed for 
special jobs. It is capable of projecting 
a six-inch field at a magnification of 10 
diameters or, pro rata, the projection 
of smaller fields at greater magnification 
powers. 

DESCRIPTION 

The layout is such that the optical 
system is broadly in the horizontal plane 
and the viewing screen is arranged verti¬ 
cally and adjacent to the operator’s sta¬ 
tion. The instrument occupies a floor 
space of 139in by 80in, and has a cab¬ 
inet height of 81 in. 

The physical arrangement is briefly as 
follows: The specimen to be examined 
is suitably mounted on the compound 
table and illuminated by a 250W mer¬ 
cury-vapour lamp. The shadow image is 
projected by the object lens system on 
to a mirror mounted at 45 deg. to the 
optical axis and reflecting the image 
down to a compound mirror. This in 
turn reflects upward and diagonally 
across to a final mirror whence the 
image is projected on to the rear surface 
of the 40in diameter etched-glass view¬ 
ing Screen. The mirror system is totally 
enclosed in a dustproof cabinet. 

For those applications where a full 
60in projection is required, the mirror 
system is by-passed. A door in the back 
of the cabinet can be opened, the 45 
deg. mirror swung upward out of the 
way, and the image directly projected 
on a screen outside the instrument. 


Immediately beneath the lens are a | 
pair of cantilever arms carrying lamp ( 
houses for twin 250W m-v lamps used 
for surface projection work. This can | 
be used both at x 10 and x 20 magnifi¬ 
cation powers. 

The 40in diameter viewing screen is 
engraved with a graticule of vertical, 
horizontal and 60 deg. vertex cross-lines, 
and its rim is calibrated through 360 deg. 
The screen can be rotated manually for 
coarse setting and then finally adjusted 
by a handwheel operating through a fric¬ 
tion pulley. The screen setting can be 
read direct against a vernier scale to one 
minute of arc. 

Instruments of this kind are able to 
make precise measurements of irregular- 
shaped objects, which would be impos¬ 
sible by other means. 



View of the work table. Portion of 
the lamp housing is at extreme left, 
objective lens top centre, and front 
lighting lamps on either side of it. 


STANDARDS - Coat. 

lenses, and the plunger operated mirror, 
back on to the glass disc alongside the 
original graduations. 

When the mirror is at right angles to 
the optical axis, the graduations of both 
scales will lie exactly side by side. How¬ 
ever, any tilting of the mirror, as by 
movement of the plunger, will displace 
the reflected image vertically, the degree 
of displacement being read directly as 
an error. 

In this case magnification is due to 
the action of a “weightless lever”—the 
beam of light. It can produce magnifi¬ 
cations of the order of 1,000 times and 
the scale may be graduated to read dir¬ 
ectly to .00005 inch. 

PNEUMATIC SYSTEMS 

There are also pneumatic compara¬ 
tors. The principle of these depends on 
escapement of air through a fine orifice. 

A cylinder is supplied with air at a 
predetermined pressure and the actual 
pressure in the cylinder is shown on a 
dial. A valve in an escape orifice is 
actuated by a spindle which in turn is 
operated by touching the object to be 
| measured. Thus the pressure of air in 
fthe cylinder depends on the amount of 
| air escaping through the orifice. As the 
, size of the orifice depends on the size 
Of the object being measured, it is obvi¬ 
ous that this measurement can be read 
Ion the dial in terms of size. 

| The great demand for extreme ac¬ 
curacy in measurement has led to more 
accurate examination and testing of the 
standards against which instruments are 
checked. 

In the U.S.A., the National Bureau of 
Standards and in England the National 
Physical Lab. are checking instruments 
to an accuracy of one part in 5 million. 

| It has been found that any standard 
i will alter slightly with age. Metal under¬ 
goes changes over a period of time and 
even in a year one gauge block was 
found to have expanded 0.0000002 
; inches per inch of its length. This was 
a special type of nitrided metal block 
which showed less expansion than other 
| blocks. Even this minute amount is too 
much and efforts are being made to bet¬ 
ter it. 

HIGHER STANDARDS 

Notwithstanding the accuracy obtain¬ 
able with present standards, it has always 
| been the aim to get a standard which 
i does not change. It was natural, there- 
1 fore, that in this atomic age some atomic 
constant should be sought. Efforts in 
this direction has led to the adoption on 
October 14, 1960, of a wavelength of a 
certain light as the standard for com¬ 
parison with the metre. 

The isotope krypton-86 emits an orange 
, red light the wavelength of which is now 
1 the international standard of length. It 
| is expected that krypton-86 lamps will 
i provide standards which can be repro¬ 
duced to 1 part in 100 million, 
i Among the unusual methods of mea- 
1 suring can be mentioned the use of super¬ 
sonic sound and audible sound, 
i Supersonic sound is being used in the 
| Soviet Union to measure the thickness 
I of metals and plastics. A supersonic 
sound projector is applied to the metal. 
The frequency of the emitted wave is 
gradually varied. Any frequency of the 
, transmitter which equals or is a multiple 
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IPS A CRYING 
SHAME... 


The vast army of completely satisfied music lovers who purchase at Encel 
Electronics grows daily; and as they grow the faces of our competitors grow 
longer—and more morose. It’s a crying shame! We can’t be blamed for our 
popularity — we must be forgiven for being Australia’s greatest Hi-Fi 
House. Our customers are our greatest asset. Why are they so happy? 
Encel Electronics have brought the world’s greatest audio equipment within 
the reach of all. The benefits of bulk p urchasing and Australia’s greatest 
turnover are passed on to the customer. 


Take any price range you wish ... we can 
offer you more for your money than any 
other firm in Australia . . . that’s why we 
are Australia’s LEADING AUDIO 
HOUSE. 

Write and ask for our quotation on any 
equipment you wish to buy — you name 
it and we’ll supply it. All our equipment 
is brand new and fully guaranteed. Skilled 
audio technicians provide complete service 
when necessary. Don’t forget to ask for our 
trade-in valuation on your obsolete and 
outmoded equipment . . . you’ll be de¬ 
lighted! 


Twelve months’ service is available on 
all equipment—you may save more by 
accepting the normal 90 days’ guarantee. 
Audio technicians assure your complete 
service satisfaction. 

Write now. for our free stereo brochure. 
We will freight anywhere in Australia— 
or the south-west Pacific. Care-packing 
means safe arrival ANYWHERE. 

Is there a better combination than Aus¬ 
tralia’s best equipment at Australia’s 
most competitive prices? Order now from 
Encel Electronics — Australia’s leading 
audio house. 


VICTORIA’S GREATEST HI-FI CENTRE 
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The 

TELEFUNKEN 

STUDIO TAPE RECORDER 
M24 


SPECIAL FEATURES 

All size reels up to 8|" diameter. 
Playing time up to 6 hours. 

Rewind time less than 2 $ minutes 
for 3300 ft. tape. 

Easily exchangeable plug-in type 
head assembly. 

Separate record and playback 
amplifiers. 

Provision for monitoring input and 
output while recording. 

Recorder can be switched from re¬ 
play to record without stopping the 
tape. 

Quick start/stop button. 

Starting time less than 0.3 sec. 

3-digit counter for accurate tape 
position indication. 

Automatic tape end stop needs no 
contact foil. 

Remote control facility gives quick 
start/stop. 

Available in four models—in chassis 
form, in elegant lock-up wooden 
cabinet, in portable carrying case 
with or without loudspeakers. 



Descriptive information gladly supplied on request. 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LIMITED 

47 York Street 


Sydney 




A studio tape recorder must be highly reliable, it must be con¬ 
venient to operate and it must give top quality reproduction. 
The Telefunken M24 recorder has been designed to meet 
these requirements exactly. Telefunken have been manu- 
facturing studio recorders for 26 years — in fact, they 
developed the world’s first tape recorders, and thousands 
of Tefefunken machines are in use in studios throughout 
the world. 

The specification below shows why the M24 has become so 
well known and respected — a product of advanced technical 
knowledge and manufacturing skill. 
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TECHNICAL DATA 


Speeds: 

7^ and 3j inches per second.. 
Drive Mechanism: 


[ 


3 motor (synchronous capstan). 

Recording Characteristic: 

CCIR. 

Heads: ) 

Separate erase, record and replay heads, full track 
or half track. 

Wow and Flutter: 

ips less than dr 0.15% peak to peak. 

3| ips less than dr 0 . 25 °/ peak to peak. 

Frequency Response: 

7Jr ips 30‘to 18000 c/s ± 3 db. 

3^ ips 40 to 15000 c/s dr 3 db. 

Signal to Noise Ratio: 

Better than 50 db. 

Distortion at full Modulation: 

74 ips less than 3%. 

3| ips less than 5%. 

Level Meter: 

Peak reading with db scale. 

Input: 

4 channel valve mixer — 

Channel I (microphone): 0.25 mV, 200 Ohms 

balanced. 

Channel 2 (radio): 5 or 15 or 100 mV (switch- 

able) 100 KOhms. 
Channel 3 (pick up): 500 mV, 500 KOhms. 

Channel 4 (tape): I V, I Megohm. 

Output: 

Adjustable (preset) up to 1.2V 600 Ohms balanced 
or unbalanced. 

Monitor: 

2 high quality speakers, 6 Watt amplifier with bass 
























IMPROVED LAMINATES 
FOR PRINTED CIRCUITS 


The increasing use of printed circuit techniques for 
telecommunications, rocket control devices and com¬ 
puters is due, in large degree, to the improvements 
which have been effected in the laminate material 
itself. Typical is this story of Britain’s new Formica 
XXXP-IC material. 

A N outstanding quality of the new Formica XXXP-IC 
copper clad industrial laminate, produced at the Com¬ 
pany’s Tynemouth works, is that it can be punched at room 
temperature using conventional laminate punching tools. 
Dimensional changes caused by the hot punching process are 
therefore avoided. 

The production of a cold punching laminate with good 
electrical properties presents special problems, because these 
two qualities normally conflict. The highest insulation res- 
sistence when wet is obtained from a laminate with a high 
resin content, which tends to make it brittle, while cold 
punching demands a fair degree of flexibility. 

These requirements have been met in Formica XXXP- 
IC, which is basically similar to the XXP-36 laminate made 
by the Formica Company of Cincinnati, U.S.A. It has ex¬ 
cellent electrical properties, low moisture absorption and 
good adhesion between the copper cladding and the base 
laminate. It is also highly resistant to blistering of the 
copper foil or warping under the influence of hot solder. 

Another valuable quality of the new laminate is its 
resistance to chemical attack by the acid or alkaline cyanide 
solutions used in gold plating. Gold plating of printed cir¬ 
cuits is carried out to provide good electrical contact for 
plug-in units with additional protection against corrosion and 
wear. Formica XXXP-IC will therefore be widely used in 
electronic and electrical apparatus such as ship’s radar, guided 
missile mechanisms, marine or industrial closed-circuit tele¬ 
vision and boiler control computers. 

Formica XXXP-IC is unaffected by mineral oils or 
by the trichloroethylene commonly used as a degreasing 
agent in the manufacture of printed circuits. The base 
material is made from a highly absorbent paper, which is im¬ 
pregnated with a phenolic resin, then consolidated and bond¬ 
ed with a copper cladding under controlled heat and pres¬ 
sure. The most common sheet size is 48in x 36in x 1/16in, 
clad on one or both sides with electrolytic copper foil of 
more than 99.5 per cent purity and 0.0015in nominal thick¬ 
ness. Laminates from l/32in to l/8in in thickness, clad 
with copper foil up to 0.0045in thick can be produced. 

At present more than 50 different grades of industrial 
laminates, nine of them copper clad on one or both sides, 
are made at the Formica factory in Tynemouth. 

The XXXP-IC process begins with the manufacture 
of the resin by polymerisation and vacuum distillation in a 
carefully controlled time and temperature cycle. A solu¬ 
tion of the right consistency is then made by diluting the 
resin with alcohol and water, whereafter rolls of cotton 
paper are impregnated with a controlled amount of resin 
and dried in horizontal ovens to drive off the excess solvents 
(water and alcohol). 


The 6,7 00 ton press recently installed in the Tynemouth 
Factory of Formica Limited — Europe's largest laminat- 


A typical printed circuit plug-in panel as used in the 
Pegasus Computer. 


The Pegasus Computer manufactured by Ferranti 
contains plug-in panels manufactured from 
Copper Clad Laminates. 

On leaving the oven, the treated paper is cut into sheets, 
which are formed into packs of the correct weight to give the 
required thickness to the finished laminate. During the 
period between completion of the resin treating process 
and the pressing operation the treated sheets must be stored 
in an atmosphere of low humidity. This protects against 
the absorption of moisture which would otherwise result 
in a lowering of the high electrical properties. 

Copper foil coated with an adhesive is then applied to 
one or both outer sheets before the packs are assembled 
between stainless steel plates ready for pressing. For all 
copper clad laminates great care must be taken to ensure that 
dust and other contaminating particles are removed from the 
foil and steel press plates before pressing, otherwise the 
final copper surface would contain indentations. 

The laminating presses are multi-platen units, some of 
them containing as many as 17 platens and being able to 
exert a total force of up to 6,000 tons. They are heated by 
high pressure hot water, and during lamination the heat 
and pressure cycles are closely controlled to ensure uniform 
properties in the base material as well as adequate bonding 
with the copper foil. 

After pressing, the laminated sheets are trimmed to 
size and the copper surfaces cleaned. Each sheet is in¬ 
spected for flatness, thickness and appearance, and one sheet 
from each batch is removed for rigorous testing of its elec¬ 
trical and mechanical properties, including its punching 




















UNIVERSITY INSTRUMENTS 

NEW 

GENERAL PURPOSE 

MULTIMETER 

MODEL MVA-3 

Designed as a sensitive yet rugged instrument 
for use by both technical and non-technical 
personnel in 

• GENERAL INDUSTRY 

• RADIO & TV SERVICING 

• LABORATORIES 

• WORKSHOPS 

• MOTOR GARAGES & BOAT SHEDS 


RANGES 

DC Current: 0-1, 10. 50. 250 Milliamperes, 0-10 
Amperes. Note: For higher ranges use Plug-In 
shunts available as accessories. 

AC Current: 0-1 Milliamperes (self-contained). 

* 0-2.5, 5, 25, 50, 250, 500 Milliamperes. 0-1, 2.5, 
5, 10 Amperes. 

* Use Model MRCT Current Transformer available 
as an accessory. 

AC Volts) 

DC Volts/ 0 ' 10 ’ 50 ’ 250 ’ 1 ’ 000 - 

Resistance: 0-1,000, 10,000, 100,000 Ohms., 0-1 
Megohm (10 ohms centre scale). 


ACCURACY 

Calibrated to well within BS89:1954 specifications. 

RELIABILITY 

Uses only high stability multipliers and shunts. 

SENSITIVITY 

5,000 ohms per volt. 

BATTERIES 

Uses 2 only standard 950 cells replaceable without 
opening instrument. 


i 


Output Level: minus 6 to plus 22 db, plus 8 to 
plus 36db, plus 22 to plus 50 db, plus 34 to plus 
62 db. (ref. 1MW in 600 ohms equals 0 db.) 


APPEARANCE 

Pleasing two-tone grey. Sloping front panel. Meter 
protected by hood. 



Fully guaranteed and backed 
by Factory Service 



5 NORTH YORK STREET, SYDNEY. BU 3169 

( A UNIT OF INSTROL ) 

W.A.: Atkins (W.A.) Ltd., Q'LD.: Keith Percy & Co. Pty. 

894 Hoy Street, Perth, W.A. Ltd., Box 1478V, G.P.O., 

Brisbane, Q'ld. 

S.A.: George Procter, 

52^ Gawler Place, Adelaide, 



















technical 

Review. 


ARE WE IGNORING THE NEW TEACHING METHODS? 


As mentioned in our last issue, a large amount of research, in the U.S. 
and elsewhere, is being directed towards electronic aids for teaching. 
In this article, reprinted from "Electronics Weekly," the writer discusses 
the idea and speculates as to whether Britain is giving it the attention 
that it deserves. The same reasoning, it would seem, could be directed 
at the Australian scene. 

By R. C. Winton, BSc., ACGI, MICE 


D AY by day there is a constant flow 
of articles about educational televi¬ 
sion and teaching machines. Is it a pas¬ 
sing phase or are we approaching a 
teaching revolution? 

If we look at the American scene for 
guidance, we see that many experiments 
with television and teaching machines 
have aimed at providing a substitute for 
the teacher. 

This, I believe, is a wrong approach 
which has done much to cause suspicion 
and mistrust of the new methods. 

They should not be regarded as a 
teacher substitute but an extension of 
the help which teachers are already get¬ 
ting from visual aids. By helping 
teachers to teach more efficiently, tele¬ 
vision and machines can also do some¬ 
thing to make up for the teacher short¬ 
age. 

But what is a teaching machine, 
it may be asked? 

It can be defined as “a means by 
which some aspects of instruction are 
made available to the individual pupil 
at his personal convenience.” 

SIMPLE STEPS 

Basically, a teaching machine presents 
the information to be taught in a series 
of programmed steps. Each step is fol¬ 
lowed by a question, and is planned 
to prepare the student for the next step. 

In its simplest form it may be a text¬ 
book with carefully prepared sequence of 
information, questions and answers, on 
cards, or tape. The pupil either pulls a 
lever or writes in his answer, and only 
if it is correct can he proceed to the 
next part of the lesson. 

There are also much more sophis¬ 
ticated machines incorporating many 
electronic refinements. These can, for 
instance, show additional explanatory 
material to help a student get the right 
answer. 

The role of television is somewhat dif¬ 
ferent. 

It enables the really good teacher to 
reach a wide audience. Pupils can see 
demonstrations and models which would 
take too much time and money for the 
ordinary class teacher to prepare. 


And by being spared preparation time, 
the class teacher can concentrate on 
questions and answers, personal coaching 
and supervision. 

Not the least important, teachers can 
study the instruction given on television 
and improve their own ability. 

The bulk of the work going on in edu¬ 
cational television and teaching machines 
is concentrated in America. There is 
mounting controversy on whether a 
machine can be more than an aid, and 
eventually replace the human teacher. 

Some striking results have been achiev¬ 
ed, such as fourth grade pupils (aged be¬ 
tween 9 and 10), learning calculus, and 
Arts undergraduate freshmen learning 
Russian through an automated course 
taking only one year instead of one and 
a half as previously. 



"New Look" tuition . The Language 
lab. at LaSalle Academy, Providence, 
U.S.A,, affords greater opportunities 
for student improvement. Tape re¬ 
corded material is available through 
headphones to individual students. 


Perhaps even more important is that 
American students prefer working 
machines to hearing lectures. In addi¬ 
tion American experience indicates that 
a machine provokes greater interest than 
an instructor — provided it has a good 
program. 

And it is of course the program which 
holds the secret of success of machine 
teaching for it is the program and not 
the machine which does the actual teach¬ 
ing. The program can take a lot of time 
and money, and requires an expert to 
created it properly. 

For instance, the professor of mathe¬ 
matics who devised the program to 
teach calculus to fourth graders took 
longer to prepare it than it would have 
taken him to write the equivalent text¬ 
book. But the American philosophy is 
that if the machine teaches better than 
the textbook, and failure rate is reduced, 
his time has been better spent. 

PROBLEMS 

Besides the actual arrangement of 
material, programmers face such prob¬ 
lems as how to arrange the same mat¬ 
erial to suit different levels of ability, 
and whether the best way of presenting 
lessons is in short easy steps to get a 
high proportion of correct answers, or 
to make each step cover more ground. 

America is also conducting advanced 
experiments in educational television, 
covering more than one million students. 
The results are claimed to be extremely 
hopeful. 

Three types of television system are 
in use—closed circuit, commercial broad¬ 
casting stations, and non-commercial 
educational stations, which together now 
total over 50. 

What have the Americans learnt from 
these experiments? 

They are the only country to make 
known the results of trials on a suffici¬ 
ently large scale to give meaningful con¬ 
clusions, so their experience must be 
given weight. 

They find that television can teach 
certain things to classes of from 75 to 
500 students as efficiently as conven¬ 
tional teaching. And with studio teachers 
preparing and giving the main lessons, 
classroom teachers have more time for 
individual pupils. 

In addition television can make the 
best instructors available to every class, 
with sufficient time to prepare the best 
possible lessons and able to show models 
and demonstrations which could not. be 
made available for just a single school. 

How good is the teaching? 

In 1958 an analysis of 26,000 pupils 

(Continued on Page 21) 
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The B.WD. 500A 


5” single beam 
oscilloscope 


A quality Australian built 
product manufactured by 
B.W.D. Electronics Pty. 

Ltd. of Hawthorn, 

Victoria. 


• 5 inch diameter flat-faced CRT operating at 
1.6 KV. 

• Calibrated vertical amplifier and sweep gener¬ 
ator. 

• Constant bandwidth D.C. to 4 Mcs — 3db 
from 30mV to 130V p-p/Cm. 

• .07 uSec. rise time , negligible ringing or 
overshoot. 

• 11 calibrated sweep speeds from 1 uSec/Cm- 
400mSec/Cm ( 3c/s-lOOkcs). 

• Internal , external or 50 c/s trigger or syn¬ 
chronising. 

• Automatic trigger or amplitude selection. 


Price: £144/10/- 


f.o.b. Sydney 

♦ 

(>lu> tax 





Jacoby, Mitchell 

& Company Pty. Ltd. 

469-475 Kent St., Sydney. MA8411 

Branches at Melbourne—30-2491. 

Adelaide—LAS 117. 

Newcastle—MA4744. 

Agents at Brisbane (T. H. Martin Pty. Ltd.—2-1785) 
Perth (C. L. Sedunary & Co.—21-2126). 






















Mitch Milter 
"sings along" on 
color TV. 

In the past year 
alone. N.B.C. has 
increased its col¬ 
our-casting 62 per 
cent, from 1,034 
hours in 1960 to 
1,670 hours in 
1961. 

Many observers 

believe that it is only a question of 
time — and a short time, at that 
until the other two major networks join 
the march of colour in which a growing 
number of independent stations are al¬ 
ready participating. 

As of November, 1961, an industry 
survey revealed that 115 stations in the 
United States are equipped to originate 
local colour in some form. 

/ In terms of rebroadcasting of network 
colour, 377 of the nation’s 520 stations 
are equipped for network colour, cover¬ 
ing areas with 98 per cent of the TV 
homes in the country. 

Compelling proof that colour television 
has come of age is the fact that the ad¬ 
vertisers are showing greater interest 



TECHNICAL REVIEW 


BOOM HAS BEGUN 

FOR COLOUR TELEVISION SAVS RCA 

After a long series of unfulfilled predictions, color 
television in the U.S. appears to be emerging from 
the predicament of not enough people buying sets, 
because there were too few programs, because ad¬ 
vertisers wouldn't meet the cost for such a small 
audience! For the first time the demand for sets 
has outstripped production and, in some quarters, 
sales of color have overtaken black and white. 

J UST how big is the colour TV surge? 

The Radio Corporation of America, 
which produces the picture tube that is 
the heart of every colour TV receiver on 
the market today, reports that, in order 
to meet the 250 per cent greater in¬ 
dustry-wide demand for the picture tubes 
anticipated in 1962 over 1961, it has 
authorised a 1.5 million-doliar expansion 
of its internal facilities at its tube plant 
in Lancaster, Pennsylvania. 

It has also reported that factory ship¬ 
ments of R.C.A. colour TV receivers in 
November surpassed black-and-white in 
dollar volume for the first time since the 
introduction of colour more than seven 
years ago. 

Significantly, most other colour TV 
manufacturers also are reporting wide 
acceptance of their lines. 

WHY NOW? 

What has caused colour TV to take 
off now? Most of those close to develop¬ 
ments agree that it is not one factor, but 
a combination of dynamic elements that 
had been building up over the years and 
finally coalesced in 1961. 

• Colour programming has increas¬ 
ed enormously. Many of the most popu¬ 
lar TV shows are now in colour. 

• The majority of the country’s 520 
stations are equipped to telecast colour. 

• Almost all major TV manufacturing 
companies are now in colour; until re¬ 
cently, they had adopted a wait-and-see 
policy. 

• Colour TV sets now require less 
servicing, and the cost of service has 
been drastically reduced. 

• There has been continual improve¬ 
ment of colour TV sets so that now the 
picture is up to 50 per cent brighter. 

All these factors have contributed to 
a new social phenomenon—a “colour- 
conscious” public. At the recent Fresno 
District Fair, the heaviest traffic at the 
commercial exhibits was around the col¬ 
our television displays. 

Is the consumer purchasing colour TV 
because it is a status symbol or because 
he now considers it as necessary in his 
house, say, as his refrigerator or his 
radio? Is colour just the icing, so to 
speak, on the TV cake or is it essential 
to a full enjoyment of the TV medium? 

On the first question, TV dealers, who 
have first-hand contact with the con¬ 
sumer, report that a greater spread of in¬ 
come groups are now purchasing colour 
TV; and that the majority of purchasers 
have sold themselves on colour television, 
usually by seeing it in a neighbour’s 
house. 

On the second question, almost all TV 
critics are outspoken in their belief that 
colour on TV is not a frill but a funda¬ 
mental. 


than ever in colour. 

Conservative estimates indicate that a 
colour commercial has at least three and 
a half times the impact of a black-and? 
white commercial. 

The big blast-off in colour TV that 
occurred in 1961 is expected to gain 
even greater momentum in 1962. 

A number of persons intimately con¬ 
nected with the TV field expect colour 
television to be the dominant broadcast¬ 
ing medium within a few years. One 
TV distributor recently put it this way: 
‘The enthusiasm for colour is so great 
that I believe five years* from now manu¬ 
facturers won’t be making a set that 
doesn’t have colour in addition to black- 
and white.” (“Electronic Age.”) 


NEW TEACHING METHODS - Cont i 


taught by television, and of a further 
70,000 pupils in 1959, showed as good or 
better results than pupils in a non¬ 
television group. 

There are also views of both teachers 
and parents, that television improves the 
quality of education. 

The mass of evidence, taken from the 
television teaching of some four million 
children, cannot be ignored. It points 
to the unmistakable conclusion that tele¬ 
vision has a large role to play in educa¬ 
tion. The least which should be done 
is analysis, research and experiment to 
determine just what place that is. 

Among other countries using educa¬ 
tional television besides America are 
Austria, Japan, Sweden and Yugoslavia. 

And what of Britain? 

We are doing far too little teaching 
by television, and no one has even be¬ 
gun to think seriously about teaching 
machines. 

All those interested in television and 
machine teaching are in fact agreed that 
this country is being left a long way 
behind in exploring these techniques. 

It is not only that we are being left 
behind, but that one sees no prospect 
of catching up. Many teachers know 
nothing about these ideas, or if they do, 
they are often indifferent to them. 


With a few notable exceptions, the 
electronics industry is not making any 
efforts to prod this stagnant situation in¬ 
to life. And yet in America teaching 
machines alone are expected to provide 
a turnover of some £36 million this year. 

Such is the measure of the challenge 
to the electronics industry here. But, as 
usual, before it can get anything out, it 
will have to put quite a lot in. 

In the United States, American Tele¬ 
phone and Telegraph, Bendix and Gen¬ 
eral Electric have started experiments 
with programmed instruction for their 
own employees, in order to gain experi¬ 
ence, and Encyclopaedia Britannica have 
invested more than £360,000 without 
making a profit. 

A firm of publishers had a turnover 
of some £700,000 on machines and pro¬ 
grams last year with only a small profit 
This year they estimate a turnover of 
over £H million with a substantial pro¬ 
fit. 

So these new ideas mean new busi¬ 
ness. But first there must be an assess¬ 
ment of what their long-term place in 
British education is likely to be. 

This must be followed by plans for 
making teachers and education authori¬ 
ties far more aware of the importance 
of these new developments. 

















ELECTRONIC INDUSTRIES IMPORTS PTY. LTD. 

VICTORIA NEW SOUTH WALES SOUTH AUSTRALIA QUEENSLAND WESTERN AUSTRALIA 

139*143 Bduverie Street; 121 Crown Street, 90 Grate Street, .50 54 l ittle Edward St, 68a Railway Parade, 

Carlton, 34 4161 East Sydney, 35 5041 Adelaide, 61 5295-6-7*8 Sprm^hill, 2 0271 West Perth, 28 3111 


SELECT YOUR REQUIREMENTS FROM THIS LIST 


PART Ho. DESCRIPTION 

1/2074 Chassis, lono, 15V' x 4V'. 20 -gauge mild steel. 

(Cadmium plated and passivated.) 

2/2074-1 Front panel, 9" x SU". 10-gauge aluminium. (Plain, 

unpolished finish.) 

2/2074-2 Front panel, 17" x 5V', 10-gauge aluminium. (Plain, 
unpolished finish.) 

• 3/2074-1 Front panel, 9" x lOV. 10-gauge aluminium. (Plain, 
unpolished finish.) 

3/2074-2 Front panel, 17" x 10V', 10-gauge aluminium. (Plain, 
unpolished finish.) 

4/2074 Side cheek. 5V' x 10 V', 20 -gauge mild steel. 

(Charcoal hammerfin finish.) 

S/2074 Side cover, louvred. 20-gauge mild steel. (Charcoal 

hammerfin finish.) 

6/2074 Bracket, rack mounting, 5U". 14-gauge mild steel. 

(Charcoal hammerfin finish.) 

7/2074 Angle brace, short, 9". 20-gauge mild steel. (Charcoal 
hammerfin finish.) 

7/2074-2 Angle brace, long, 17", 20-gauge mild steel. (Char¬ 

coal hammerfin finish.) 

8/2074 Cover plate, upper/lower, louvred, 20-gauge mild steel. 
(Charcoal hammerfin finish.) 

9/2074-1 Cover plate, rear, short, 9", 20-gauge mild steel. 

(Charcoal hammerfin finish.) 

9/2074-2 Cover plate, rear, long, 17", 20-gauge mild steel. 

(Charcoal hammerfin finish.) 

10/2074 Bracket, chassis mount, 18-gauge mild steel. (Cadmium 
plated and passivated.) 

11/2074 Chassis, short, 7 V' x 4* 4 ", 20-gauge mild steel. 

(Cadmium plated and passivated.) 


PART No. DESCRIPTION 

12/2074 Bracket, Oddie fastener, 20-gauge mild steel. (Cad¬ 

mium plated and passivated.) 

13/2074 Oddie fastener. Ferrocart special. (Nickel plate finish.) 

14/2074 Oddie clips, midget. 

15/2074 Oddie retaining washers, atom. 

16/2074 Mount plate, rear cover, 18-gauge mild steel. (Cad¬ 
mium plated and passivated.) 

17/2074 Instrument handle, offset. 3V' centres. (Brass, chrome 
plated.) 

18/2074 Screws, raised countersunk, OBA V' long. (Nickel 

plated.) 

19/2074 NutfT brass OBA. (Cadmium plated.) 

20/2074 Screws, cheesehead. brass 2BA, V' long. (Cadmium 

plated.) 

21/2074 Screws, cheesehead, brass 4BA, long. (Cadmium 

plated.) 

22/2074 Screws, countersunk, brass 4BA. V' long. (Cadmium 
plated.) 

23/2074 Nuts, brass 4BA. (Cadmium plated.) 

24/2074 Washers, internal shakeproof. OBA (>4"). 

25/2074 Washers, internal shakeproof, 4BA (’*")• 

26/2074 Washers, flat. 2BA. (Cadmium plated.) 

27/2074 Eyelets. Oddie clip. 

28/2074 Feet, plastic mounting. 9/16" diameter. 5/16". 

29 2074 Screws. PK No. 6 , 5/16" long, style 2. 

30/2074 Screws, cheesehead, brass 4BA, V' long. (Cadmium 

plated.) 

Washers, flat, 4BA. (Cadmium plated.) 


31/2074 

Component hardware is included under part number of units, where applicable 
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UNIVERSAL INSTRUMENT CASE CONSTRUCTION KITS ARE AVAILABLE 
THROUGHOUT AUSTRALIA FROM YOUR USUAL WHOLESALERS 

Commonwealth Departments, Institutions and Technical Schools, etc., Wholesale and Trade enquiries 
will receive prompt and courteous attention from any office of the sole Australian Selling Agents. 


AT LAST... 


Australian 


made and 
inexpensive! 

FERROCART 


UNIVERSAL INSTRUMENT 
CASE CONSTRUCTION KIT 




Suitable for P.A. equipment, transmitters, etc. 
Multi-stack or rack mounting and for bench-type 
equipment. Main chassis is cadmium plated and 
^ passivated for protection and long life. Front panels 
are of highly polished aluminium. Finish on 
frame and side panels is serviceable, 
charcoal grey hammerfin. 

Universal Chassis and Construction Kits can be 
purchased by components, therefore you buy only 
the pieces you need. You save £’s, too, for Universal 
Kits are the first Australian-made units available 
and it’s surprising how inexpensive they are. 




























TECHNICAL REVIEW 


PRECISION, HIGH-ANGLE 

BRITISH TRACKING STATION FOR SATE 


Reflecting the country's expanding interest in re¬ 
search and communication satellites, Britain has 


—.. — ■ — — • ■ • —.— 

recently put into full service a new tracking station 
at Winkfield, near Windsor, Berkshire. It will be 
used for both British and American space research 
experiments. 


JJNTIL recently, there were 10 mini¬ 
track stations; eight in North and 
South America, one in South Africa and 
one in Woomera, Australia. Originally 
set up to track satellites having orbits 
at comparatively low inclinations to the 
equator, the existing network is sited in 
low latitudes. 

The new British station is one of an 
additional four which will provide cover 
for space vehicles having higher inclina¬ 
tion angles. Tracking and telemetered 
data derived from the satellites will be 
available to the Radio Research Station 
and others involved in Britain’s space 
effort. 

The equipment used at Winkfield has 
been loaned by the National Aeronautics 
and Space Administration (NASA), which 
is the United States Government depart¬ 
ment responsible for carrying out non- 
military aspects of space research. 


Bxperimental data 
signals from satel¬ 
lites will be pick¬ 
ed up by a remot¬ 
ely - steered tele¬ 
metry aerial — 
accurately tuned 
to the satellite's 
transmitter frequ¬ 
ency. 


TELEPRINTER LINKS 


A teleprinter circuit has been connect¬ 
ed with the Goddard Space Flight Centre 
of NASA to convey summarised results 
from each satellite transit observed at 
Winkfield. In the reverse direction, up- 
to-date orbital information on all rele¬ 
vant satellites will be provided and Wink¬ 
field will be alerted for new launchings. 
This data will enable the directional 
aerials, which are used in receiving tele¬ 
metry signals from the satellites, to be 
correctly oriented in advance. 

The teleprinter system will also pro¬ 
vide a link with other research centres 
in the United States, including the Smith¬ 
sonian Astrophysical Observatory, which 
analyses the optical data on satellites ob¬ 
tained from precision cameras placed 
throughout the world. 

The Winkfield installation and its com¬ 
munication network will be of consider¬ 
able value to the research effort of the 
two countries, particularly when British 
satellite experiments are in progress. 

Another example of the use of the 
new minitrack station will be the recep¬ 
tion of telemetered data from apparatus 
placed in space vehicles to investigate the 
upper portion of the ionosphere. 

The Radio Research Station is to co¬ 
operate with American and Canadian 
scientists in two “topside sounder” (upper 
ionosphere) experiments by receiving 
data at Winkfield and its two outstations 
in Singapore and the Falkland Islands. 
The information obtained about the 
upper ionosphere in this way will be 
complementary to that obtained on the 
lower ionosphere throughout the year at 
Datchet. 

The tracking facility at Winkfield is 
of high precision, using the interfero¬ 
meter principle to determine the paths of 
space vehicles. The phase difference be¬ 
tween radio signals received on aerials 
spaced apart at accurately known posi¬ 
tions is measured: the phase difference 


represents the difference in time taken 
by the waves to reach the two aerials. 

By making simultaneous measurements 
on aerials set up on a north-south line 
and others on an east-west line, the phase 
difference can be converted to give the 
angle in space of the satellite. Highest 
accuracy of angular measurement is ob¬ 
tained when the satellite is immediately 
above the system; in this situation, a 
precision of a few seconds of arc is 
theoretically obtainable. 

However, in practice, this is likely to 
be degraded to an accuracy of the order 
of a minute of arc; corresponding to a 
movement of a few hundred yards for 
a satellite at a height of 400 miles. 

The equipment for receiving tele¬ 
metered data comprises remotely con¬ 
trolled aerials (one receiving on 108 
Mc/s and another on 136-137 Mc/s), a 
receiver and a magnetic tape recorder. 
The recorder has eight channels, which 
are used for various functions according 
to the particular satellite under obser¬ 
vation. 

Generally, they will record: the signal 


The minitrack system has an accuracy 
of the order of one degree of arc when 
used for tracking a satellite . 


strength, timing pulses derived from a 
crystal clock, and signals of accurately 
known frequency (used for monitoring 
the speed of the tape) together with the 
experimental data being transmitted to 
earth from the satellite. 

A transmitter is incorporated in the 
equipment and serves to activate the re¬ 
ceiver carried in the satellite; this facility 
can be used, for example, to cause the 
satellite’s tape recorder to play back 
and transmit information recorded by it 
when it was not within the range of the 
Winkfield equipment. 

From time to time it will be essential 
to check the accuracy of the tracking 
system and for this purpose a specially 
designed camera has been mounted in 
the centre of the station’s site. 

Accuracy checks and recalibration 
exercises will be carried out on clear 
nights by sending an aircraft up to about 
25,000 feet above Winkfield. This air¬ 
craft will fly on a predetermined path 
while a flashlight on the plane—con¬ 
trolled remotely by engineers at Wink¬ 
field—gives visible signals at regular in¬ 
tervals. 

The true direction of the aircraft at 
any given instant can then be found 
from the photograph, which shows the 
position of the aircraft against a star 
background. This serves as an accurate 
reference against which simultaneously- 
taken radio direction measurements can 
be compared. 

It is necessary to know the time as 
accurately as possible when each 
measurement of direction is taken, and 
this will be obtained by means of a 
crystal clock. This will provide timing 
marks—or “readout times”—at subsec¬ 
ond intervals with an accuracy of the 
order of a thousandth of a second. 

Throughout, close co-operation and 
liaison with NASA has been necessary. 
NASA have provided teams to supervise 
the erection and testing of the aerials, 
the installation and testing of the elec¬ 
tronic equipment and the critical task of 
initial calibration. The calibrating air¬ 
craft have been provided by the Royal 
Aircraft Establishment. Farnborough, 
who also installed the radio equipment 
in the aircraft. 


(By arrangement with “Engineering” 
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of famous Magnesound Tape 
Recorders ami latest Eumig 
8mm sound coupled projector 


COMBINED PRICE ONLY 


gns 


selection—big savings 
big service— 

Nowhere else can you choose from 
such an enormous range of tape 
recorders and cameras. 

The Magnesound was made in England to 
our specifications for the 8mm movie enthusi¬ 
asts. Note these excellent features. • Super¬ 
imposing (speech on top of music). • Fast for¬ 
ward and reverse. • Radio and gramophone 
recording position. • Latest magic eye. • A 
straight through amplifier. • Cabinet is right height 
for synchronising your projector. • 3 hours recording 
or playing. 

EUMIG P. 8. Projector. This famous Eumig 8mm projector 
is fitted with an optical system which gives a brilliant per¬ 
formance—its mechanical supremacy is now a household word 
and pound for pound no finer projector is made. Features 
include: • Automatic control of room light. • Adjustable 
speed control. • All-metal construction. 


TllagHetwStnmd 

miMirrr 


387 GEORGE STREET, SYDNEY 
PHONE BX3371 (6 lines) 














































































SCIENTIFIC & INDUSTRIAL NEWS 


PLASTIC COATING 

D IRECT extrusion of plastic sheet on 
to cloth backing is being undertaken 
by an American textile mill. 

The mill formerly made heavily coat¬ 
ed cloth for motor car tops by pouring 
the thin plastic on the backing, then 
smoothing it with a knife edge. This re¬ 
quired several passes to give a thick coat¬ 
ing and required a fusing oven to bind 
the plastic to the cloth. 

In the new process the plastic is forced 
out of a thin slit parallel with the cloth. 
The plastic sheet and cloth then go be¬ 
tween a pair of rolls. The plastic is kept 
at 350 degrees Fahrenheit and the cloth 
to the same temperature. 

Seams require no special treatment 
and the process will yield up to 4001b 
per hour of 60-inch material with a coat¬ 
ing .020 inch thick. Knitted or non- 
woven materials can be treated by the 
process. 

[Haartz Auto Fabric Company, New¬ 
ton, Massachusetts, U.S.A. Union Car¬ 
bide Company, 270 Park Avenue, New 
York, U.S.A.] 

HANDLING THICK 
LIQUIDS 


U NIMPEDED progress for the 
materials being pumped is said to be 
the main characteristic of a new German 
rotary pump in which the impeller is 
housed in a circular recess to the side of 
the pump chamber. This design is claim¬ 
ed to make the pump specially suitable 
for suspensions, heavy slurries and liquids 
containing a high proportion of solid 
matter. 

Power losses are small because friction 
is reduced to a minimum and, as only 
6 to 10 per cent of the material going 
through the pump actually touches the 
impeller, wear of the latter is small. 
Capacity of the pumps ranges from 1 to 
1,800 cubic metres per hour against heads 
of 75 centimetres to 96 metres. 

[Emilie Egger and Co. A.G., Cressier- 
Neuchatel, Switzerland.] 


ROCKWOOL BOARD 

A GERMAN firm has evolved a build¬ 
ing board made of rock wool fibre. 
It is claimed to have exceptional heat-re¬ 
sisting and sound-deadening properties. 

In a test, a slab of the material only 
34 mm. thick was heated on one side to 
880 degrees Centigrade for 30 minutes. 
At the end of the period, the tempera¬ 
ture had reached only 70 degrees Centi¬ 
grade on the other side. 

[Holzfaserplattenfabrik, Odenwald 
G.m.b.H., Amorbach (Ufr), Germany.] 


CONCRETE COATING 

A BELGIAN engineer claims to be 
able to produce a gaily coloured 
structural material which sets as hard as 
concrete and which may be used either 
in place of the latter or as a surface 
coating for it. Although primarily de¬ 
signed to resist the weather, its range of 
colours is said to make it suitable for 
both indoor and outdoor work. 

The material has been described as a 
cross between paint and cement, for it 
can be applied with ease to practically 


any surface, including glass, china, wood, 
metal and stone. Like natural stone, it 
may, after setting, be smoothed and cut 
with the aid of a grinding wheel. 

[Pierre Michel, 2 Rue de Chemin de 
Fer, Chatelineau, Belgium.] 


A chalk mark made on the component 
enables the instrument to count the fre¬ 
quency of its motion. 

[I. and A. Braun, Stuttgart-Vaihingen, 
Schotzlocher Str. 19, Germany.] 



Believed to be the world's longest rubber-tyred vehicle, the U.S. 
Army's new gas turbine i( Overland Train” stretches out for 572 feet 
on the testing grounds of its manufacturer, R. G. LeTourneau, of Long¬ 
view, Texas. The gigantic 13-unit “train” is designed to provide maxi¬ 
mum mobility and high cargo-carrying capacity in remote, undeveloped 
areas such as polar and desert regions. It can deliver as much cargo as 
a fleet of 60 two-and-a-half ton trucks, yet requires a crew of only six. 
Consisting of a lead control and communications car followed by 10 in¬ 
dividually powered 15-ton cargo trailers, it has a total capacity of 

150 tons. 


NO NEED TO RE-FUEL 

T HROW-AWAY cigarette lighters cost¬ 
ing the equivalent of about 5/6 each 
are now on sale in France. 

Cylindrical in shape and about 3-inches 
long, they are of the gas-filled type and 
are ignited by means of the usual milled 
wheel and flint. The wheel extinguishes 
the flame when it is pushed slightly for¬ 
ward by the thumb. 

A red line on the transparent base of 
the lighter acts as a guide to the level 
of the gas and the user can readily see 
whether it is time to buy another. The 
lighters will last an average smoker three 
months. 

[Mons. Pain, Sameca, 16 Rue Vavain, 
Paris 6e, France.] 

CONTACTLESS COUNTING 

A PORTABLE, photoelectric revolu¬ 
tion counter has appeared on the 
German market. It is claimed that it 
can be used where there can be no direct 
contact with the object whose movement 
is to be measured. 

Because there is no direct contact, the 
instrument cannot slow down the move¬ 
ment and it will measure not only re¬ 
volutions but the frequency of a to-and- 
fro movement. 


SOUND WAVES 

U LTRASONIC waves are made use of 
in a Hungarian apparatus which, it 
is claimed, can be used to speed up 
chemical reactions between different 
liquids. 

The liquids are brought together, 
placed under pressure, and then fed tan¬ 
gentially into an almost circular vessel 
around which they swirl before passing 
out again through a second curved tube. 

Dimensions of the apparatus are such 
that rapid changes of pressure are pro¬ 
duced within the swirling mass and these 
generate sound waves of ultra-high in¬ 
tensity. The latter are responsible for the 
chemical changes that take place;. It is 
claimed that the apparatus, now in its 
initial development stage, can be adapted 
for large-scale operations. 

[Dr P. Greguss, Research Institute for 
Railway Communications, Szabadsag Ter 
17, Budapest, Hungary.] 

COIL-LESS BRUSHLESS 
MOTOR 

A MINIATURISED “synchro’’ — a 
specialised electric motor or genera¬ 
tor according to its use — has now been 
made without brushes or wire coils. 

It makes use of the “Hall” effect, long 
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Recording Heads Last 



Professionals—and ama¬ 
teurs—who know what is 
best always use BASF. 
BASF is the choice of the 
A.B.C.. R.A.A.F.. R.A.N.. 
Department of the Army, 
Department of Civil 
Aviation and over 100 
Commercial Radio and 
TV Stations! 


Five Times 
Longer 

with 
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BASF 


TAPE 


Its mirror-finish “Luvitherm" sur¬ 
face ensures perfect recording 
and playback. BASF is outstand¬ 
ing for its sensitivity, low distor¬ 
tion, excellent frequency response 
and magnetic stability. 

BASF is the result of 27 years 
of uninterrupted research and 
development by one of Europe's 
largest chemical concerns. Every 
spool of BASF tape is flawless— 
truly the magic tape with 
unlimited possibilities. 




Look for these featuresjon every famous BASF 
tape: factory seal y° ur guarantee 

of a brand new tape, red safety clip 
prevents unravelling, green and red leader 
r writing your titles on. metal 
foil strip fo L* automatic stop 

recorders, swivel box never loses lid. 


Australian Distributors: 

MAURICE CHAPMAN & CO. PTY. LTD. 


AVAILABLE IN THESE SIZES: 


STANDARD—LG$ 52 

450' x 4 h" 

600' x 5" 

900' x 5%" 
1,200' x 7" 

LONG PLAY—LGS 35 

210' x 3" 

600' x 4 Va" 

900' x 5" 

1,200' x 5%" 
1,800' x 7" 

DOUBLE PLAY—LGS 26 

300' x 3" 

600' x 4" 

1,200' x 5" 

1,800' x 5%" 
2,400' x 7" 

WHITE NOISE ALIGNMENT 
TAPE. £1/1/-. 


158 Clarence Street, Sydney. BX5I27 

Interstate Distributors: 

MELBOURNE: V. Brull Pty. Ltd. BRISBANE: Chandlers Pty. Ltd, ADELAIDE: Neil Muller Ltd. PERTH: Barrymore & Co. Ltd. 
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familiar in textbooks but unusable until 
the semi-conductor industry of today pro¬ 
duced suitable material such as german¬ 
ium. The rotor is a permanent magnet. 
The stator has tiny wafers of germanium 
fixed into the circumference. 

Extremely reliable under conditions of 
high accelerations, and smaller than 
miniaturised synchros that need almost 
invisible wire as well as gold-plated 
brushes, its immediate application is in 
space research vehicles, but many more 
applications are possible. 

[Muirhead and Company, Beckenham, 
Kent, England.] 

MACHINE EXTRUDES 
CONCRETE BEAMS 

A N American concrete extruder is said 
to turn out up to 3,600 square feet 
of concrete ‘‘planks’’ or beams in an 
eight-hour shift. 

The extruder is a small cart-like 
machine which propels itself along a con¬ 
crete slab, forming and leaving the 
“planks” behind it. They are then left 
in position until they harden. The ex¬ 
truder is supplied with concrete by dump- 
trucks as it moves along. 

The machine is said to make floor or 
roof beams or “planks” up to eight inches 
thick and up to two feet wide. 

[Leap Associates, Lakeland, Florida, 
U.S.A.] 

MAGNETIC SEALS 

A METHOD of preventing fluids such 
as lubricants from leaking out of the 
housings containing them through the 
clearances where shafts penetrate such 
housings has been developed, and 
promises effectively to replace oil seals. 

The new type of seal consists of a sus¬ 
pension of iron particles in oil and this 
is maintained in the field of a permanent 
magnet so that it forms a semi-rigid 
membrane which cannot wear. It allows 
for shaft displacement and can withstand 
quite high pressure from one side. 

Tests have been conducted on these 
membranes to determine effects of pres¬ 
sure and variations in magnetic flux. 
Tables have also been established show¬ 
ing the power loss in a range of shafts 
resulting from the motion-resisting force 
set up by the field. This power loss 
compares favourably with that resulting 
from the use of certain types of oil seals. 

[A.E.I, Research Laboratories, Traf- 
ford Park, Manchester, England.] 

BONDING ALUMINIUM 

C OPPER foil is used as joining agent 
in a new American process for bond¬ 
ing aluminium. 

The foil is placed between the alumin¬ 
ium parts, which are then heated with 
equipment similar to that used for braz¬ 
ing copper. At the same time, moderate 
pressure is applied to squeeze out all the 
molten copper except the film of alumin¬ 
ium-copper alloy which forms at the face 
between the parts. 

This alloy layer is said to be so thin 
that it does not materially change the 
characteristics of the aluminium. 

[Aluminium Co. of America, 1501 
Alcoa Building, Pittsburgh 19, Pennsyl¬ 
vania, U.S.A.] 

BLOW MOULDING 

P LASTIC blow moulding, in which 
air pressure expands a plastic bubble 
to fill a mould and produce a hollow 
bottle, is a familiar process, but an 
American company has now developed it 
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to produce hollow aluminium compon¬ 
ents. 

Aluminium sheet specially worked to 
make it ductile is first formed over a core 
of metal with a low melting point. The 
assembly is put between heated dies, the 
core melted out and the air nozzle in¬ 
serted. Air pressure then expands the 
aluminium shape to fit into the recesses 
of the die. Sheet 1/8-inch thick can be 
worked by the process. 

[Metal Specialty Company, Este 
Avenue, Cincinnati 32, Ohio, U.S.A.] 

QUICK SODA 

I F powdered sodium bicarbonate is in¬ 
jected into a stream of carbon dioxide 
at 500 to 700 degrees Centigrade it is 
converted into sodium carbonate and this 
is the basis of a new process from Ru¬ 
mania for producing cheap soda and, as 
a by-product, pure carbon dioxide gas. 

A vertical reactor is used, and the 
transporting carbon dioxide gas is heated 
to about 650 degrees Centigrade. Sodium 
bicarbonate is introduced into it, and the 
gas is given enough velocity to carry the 
soda crystals then formed upwards 
against gravity to be collected and sep¬ 
arated in a cyclone. 

Claimed to reduce capital costs by 
50 per cent, another advantage is that 
the plant becomes operational 30 min¬ 
utes after start-up, compared with the 
35 hours of the traditional process. 

[The Director, Ministry of Petroleum 
and Chemfical Industry, 12 Doamner 
Street, Bucharest, Rumania.] 

NEW PLASTICS 

N EW type plastic materials to which 
the name “polyallomers” has been 
given are claimed to have interesting 
properties. 

Described as stereo-regular crystalline 
materials, they can be made from olefins, 
acetylenic hydrocarbons and vinyl mono¬ 
mers. 

The inventors say the compounds are 
quite different from blends of polymers 
of the monomers involved. 

One polyallomer which has been in¬ 
tensively studied is that of propylene 
with ethylene. Sheet made from it, com¬ 
pared with similar polypropylene mat¬ 
erial, is claimed to have better impact 
strength and improved resistance to em¬ 
brittlement at low temperatures. 

Its resistance to heat distortion is not 
quite so good as that of pure polypropy¬ 
lene, but it is better that that of high- 
density polyethylene, or of rubber-modi¬ 
fied polypropylene. 

[Eastman Chemical Products Inc. 
(U.S.), Kingsport, Tenessee, U.S.A.] 

A NEW WAY WITH 

NUCLEAR WASTE 

B RITISH and South African nuclear 
scientists are discussing the econo¬ 
mics of a new process for converting a 
dangerous waste material into a valuable 
source of radiation for medicine and 

industry. 

The process, to be developed by 

workers in both countries but introduced 

by the South African Council of Scien¬ 
tific and Industrial Research, is for ex¬ 
tracting useful caesium-137 from the 
hazardous and otherwise useless “ash” 
from nuclear power stations. To be 
economically feasible, however, the pro¬ 
ject will have to be on a very large 
scale, as alternative, though probably 
somewhat more expensive, sources of 
gamma radiation, in which caesium-137 
is rich, are now available. 




single style contact 


fits both plug 
and receptacle. 


CANNON 

morpho PLUGS 

A NEW DEVELOPMENT FOR 
INDUSTRIAL AND MANY 
MILITARY APPLICATIONS 

The unique hermaphrodite-modular design of 
Cannon’s new MORPHO lightweight plugs 
rovides unusual flexibility and versatility! 
specially intended to meet commercial 
applications such as computers, business 
machines, and communication equipment in¬ 
expensively and with complete reliability — 
these unusual plugs are equally well suited 
for many military requirements. The MORPHO 
line features hermaphrodite crimp type con¬ 
tacts and hermaphrodite modular insulators 
which fit both plug and receptacle. Currently 
available in 12, 24, and 36 contacts . . . 
allows numerous alternate insert positions. 
For further information write to RTH.21. 

CANNON PLUGS (AUST.) PTY. LTD. 

Cnr Matthews Ave. and Hood St., 

Airport West, W.6, Melb., Victoria. 

Factories at Los Angeles, 

Santa Ana, Salem, Toronto, 

London, Melbourne, Paris and Tokyo. Since 1915 

Gcmnsn asaacniB 





































Our previous Remote Control Unit 
modified to suit the sequential 
channel selection system. The selector 
button replaces the old mute switch 
and the latter is combined with the 
volume control. The original cable 
is retained. 


A Remote Channel 
Control For TV Sets 

For several months we have been contemplating the description of re¬ 
mote channel-changing facilities for incorporation into our TV receivers. 
We felt that such a step was a logical addition to the facilities already 
provided in the remote control units thus far described. 


JO date, this has not been possible, 
mainly due to the difficulty in pro¬ 
curing a motor drive mechanism which 
would adequately meet the stringent re¬ 
quirements of such a system. 

On the surface it may appear that 
such requirements are quite simple—the 
motor has only to start when energised 
by a remote switch, stop at the correct 
position when switched off by a suitable 
indexing device, and turn the tuner via 
a mechanical coupling. 

Closer investigation indicates, how¬ 
ever, that there are several problems. 
One is that a considerable amount of 
torque is necessary to overcome the 


fairly stiff indexing which seems to be 
a feature of most tuners. This necessi¬ 
tates some type of gear chain interposed 
between the motor and the tuner rotor, 
and serving at the same time to reduce 
the rotation speed to a usable rate. 

Such an arrangement, while it may 
be suitable for remote operation, re¬ 
moves the possibility of being able to 
turn the channel selector by hand. The 
gear chain cannot, in most cases, be 
driven in the reverse direction without 
applying excessive torque, which could 
cause damage to the drive mechanism. 

Jn other words, some provision must 
be made for disengaging the drive 


mechanism during the inoperative period 
so that manual operation is possible if 
required. 

More important still, the tuner in¬ 
dexing mechanism must be given the 
final say as to the precise position at 
which the tuner rotor comes to rest. 

Some of the drive mechanisms thus 
far available have had insufficient 
torque to overcome the tuner indexing 
mechanism, with the result that the in¬ 
dexing had to be removed, or at least 
considerably slackened, in order that the 
tuner could be driven at all. Such an 
arrangement means that the tuner is en¬ 
tirely dependent, for accurate indexing, 
on the motor stopping in exactly the 
correct position. 

Unfortunately, the method of motor 
indexing may not always be sufficiently 
accurate to ensure correct alignment of 
tne biscuit contacts within the tuner, re¬ 
sulting in erratic operation or even com¬ 
plete failure. A method commonly em¬ 
ployed to position the tuner rotor makes 
use of some form of indexing wheel ro¬ 
tated by the tuner drive shaft. This 

By Alan Nutt 

works in conjunction with a cam- 
operated switch which disconnects the 
motor supply when the correct index¬ 
ing position is reached. 

Quite obviously, without the assist¬ 
ance of the tuner indexing, the location 
of the cams on the rotating wheel be¬ 
comes extremely critical. Furthermore, 
if no provision has been made tp dis¬ 
connect the drive motor, it is most 
likely that, even after the supply voltage 
has been removed, the motor inertia 
will cause it to continue rotating. This 
can be so bad that it will over-ride the 
indexing switch and continue on to 
the next position, where the process may 
be repeated. 

Other considerations involve operating 
voltage, size of the unit and availability 
of space to mount it, availability of a 
drive shaft on the tuner, etc., and con¬ 
cern the receiver as much as the drive 
mechanism. 

It is unwise to consider the use of 
240V motors unless switching from the 
external point is accomplished by 
medium of a relay. Small, lightly in¬ 
sulated wires are usually used in the 
cable running to external control units 
and the application of 240V AC is in 
excess of their normal Voltage rating. 
At the same time, it is unsafe to have 
this potential present in a plastic or 
bakelite case which may easily be 
broken, exposing the live wires. 

Having this in mind, manufacturers 
have concentrated on low voltage 
motors, operating within the range of 
12 to 32 volts. In almost every TV 
receiver manufactured in this country, 
apart from transformerless designs, a 
12V heater system has been used or, 
at least, two 6V windings provided on 
the power transformer. This provides 
a convenient source of supply for the 
lower voltage motors, even though the 
transformer ratings may be momentar¬ 
ily exceeded. 

In some cases it may be necessary 


The drive mechanism in place behind a Q-Plus tuner in the 1961 TV Receiver. 
Other receivers and/or tuners will need individual consideration as discussed in 

the text. 
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This circuit shows switches and wiring tor aiI three modes of operation mentioned in the text. Aithough the "Preselec¬ 
tion" system only is discussed in detail, the other systems could be fitted, following this circuit. 


to suitably phase two separate 6 volt 
windings or even add a separate 12 
volt filament type transformer where 
only one 6 volt winding is available. 

The higher voltage motors are a dif¬ 
ferent consideration, although it is un¬ 
derstood that a number of manufactur¬ 
ers are including a 30V winding on the 
power transformers in the most re¬ 
cently released models, expressly for 
this purpose. Failing such a supply, a 
small 32V step-down transformer may be 
used, being a standard line with several 
transformer manufacturers. 

CONTINUOUS OPERATION 

These transformers are designed, inci¬ 
dentally. for continuous operation and a 
considerable reduction may be effected 
in size for intermittent operation of the 
type under consideration. One manu¬ 
facturer has intimated a willingness to 
provide a special transformer if the de¬ 
mand is sufficient to warrant it. 

While the use of a 12-volt motor may 
seem the obvious choice, a definite limit 
is placed on the length of cable which 
may be used to the control unit, other¬ 
wise the loop voltage drop may become 
a problem. 

Next we must consider the suitability 
of the tuner itself. While the logical 
place to couple to the tuner is at the 
rear, by means of a rearward extension 
of the main drive shaft, a considerable 
number of tuners, particularly the older 
designs, have no such shaft extension. 
In some cases it may be possible to 
add an extension from inside the tuner, 
but extreme care would be needed if 
anything like this was attempted. 

However, in the case of at least one 
tuner, it may be possible to purchase a 
new rotor assembly having the required 
shaft extension. The tuner is the Q- 
plus, and the models are the G-G, G-W 
and G-K. While some early units, or 
those originally made for some manu¬ 
facturers. had no rear shaft extension. 
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all current models intended for general 
consumption are so fitted. 

The manufacturers have indicated that 
they can supply extended shaft rotors 
for a moderate charge, and there 
should be no great difficulty in remov¬ 
ing the old rotor, transferring the bis¬ 
cuits to the new one, and fitting this 
back in the tuner. 

Assuming the availability of a coup¬ 
ling shaft, there is the problem of find¬ 
ing space in which to mount the drive 
mechanism. These units are not small, 
being, in most instances, somewhat 
larger than the tuners themselves and, 
in a crowded chassis, space is at a 
premium. It must be remembered also 
that there is little choice of mounting 
position as a direct coupling to the rear 
of the tuner is necessary. 

Where space cannot be found immed¬ 
iately behind the tuner there would ap¬ 
pear to be no reason why a long shaft 
could not be added to a tuner and the 
drive mechanism mounted on the back 
of the chassis. Admittedly, the idea of 
an appendage projecting from the rear 
might not appeal to some, but the pro¬ 
jection will be no greater than that re¬ 
quired by the earlier type of picture 
tubes and indeed, this method may be 



Detailed drawing of the indexing 
wheel and associated contacts. Teeth 
representing unwanted channels are 
easily removed. 


the only solution in a cramped situa¬ 
tion. 

Having thus presented the facts for 
consideration, we may logically describe 
what we have done with our own 1961 
receiver, incorporating a very neat drive 
mechanism manufactured by B.S.R. 
(A/asia) Pty. Ltd., and marketed in Aus¬ 
tralia by Goldring Pty. Ltd. 

This particular mechanism exhibits the 
results of very careful forethought, com¬ 
bined with good engineering practice, to 
the extent where the problems previously 
mentioned have been overcome. Essen¬ 
tially the equipment consists of a sliding 
armature-type motor, a speed-reduction 
gearbox and positive self-indexing mech¬ 
anism. 

The motor is a simple shaded pole 
induction motor with the armature so 
arranged that it can slide in its bear¬ 
ings. This sliding action is spring-load¬ 
ed so that the armature rotor is norm¬ 
ally slightly withdrawn from the pole 
assembly. A drive pinion is attached 
to the armature shaft and projects into 
the gearbox. When the field is ener¬ 
gised, the rotor is drawn into the field, 
due to the self-centring effect normally 
experienced by motors, and the drive 
pinion engages the gear chain. 

IDEXING WHEEL 

The gearbox output shaft is coupled 
to the tuner rotor and also to a moulded 
plastic indexing wheel in the form of a 
toothed disc, having 13 or 14 teeth, de¬ 
pending on the number of positons pro¬ 
vided in the tuner. (Fig. 1). 

These teeth are used to actuate a snap- 
action switch in the motor supply cir¬ 
cuit. The moulding is so designed as to 
make the teeth very strong in the oper¬ 
ating plane, but able to be broken off 
easily by twisting sideways. This is 
done to permit all teeth other than those 
corresponding to the desired channels to 
be removed. 

Incidentally, the mention of 14-posi¬ 
tion indexing wheels should not be taken 
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Sydney University 
RADIO CONVERTER 

Work* with th* smallest Transis¬ 
tor, your Mantel or Car Radio 
WITHOUT ALTERATION. Size 
3in. x 2in. x lln. PRICE £5. 
216 Battery 7/6 extra. 


ALL TRANSISTOR CAR RADIO 


Including 

battery 

READY TO 
OPERATE 

IDEAL 

GIFT 


PERSONAL 
TRANSISTOR RADIO 

1 TRANSISTOR—1 DIODE 


Complete Kit P/No. 584. 
£26/10/- 

Speaker and Aerial nat included. 
Portage 10/-. 


CAR RADIO CABINET and 
DIAL KIT PART 583. 
£5/18/9 tax incl. 


DIALS AND KNOBS 

4S3 Dial and Kneb 300 pi Cano.12 6 

458 Dial and Knob 300 p» Gang.13/6 

Sales-tax included. 


a.c.s. 


PRINTED CIRCUITS 

Part No. 

558 Amplifier Audio Transporta 6 

and 7. 25/- 

559 RF Section Transporta 6 25/- 

562 RF Section Transporta 7 . . . 25/- 

569 Audio and RF Section Trans¬ 
porta 4. 25/- 

568 TV Video Str p R. and H. 25/- 

567 RF Stage 3 sang Transporta 7 25/- 

SSO Car Radio. 37/6 

577 University Converter 62/ 1C 25/- 

578 Bas c Converter R. and H. 

61/9C. 25/- 

566 Preamplifier R. end H. 61/1 IP 25/- 

567 Preamplifier R. and H. 61/IIPI 25/- 

Sales Tax includad. 


COIL KITS 


Part No. 

560 for Transporta 
563 for Transporta 

570 for Transport 

571 for TV Vide* 


6 

7 . . 

A .. . 

...Strip . 

575 for RF Tranaporte 7 . _ 

581 for Car Radio coil and fi'ware £12/10/ 
585 for Car Radio Coils and Choke 93/9 

576 University Converter.44/ 

Sales tax Includad. 


95/ 

131/3 

67/6 

75/ 

128/2 


TRANSISTOR COILS 
AND IF's 


Part No. 

248 Osc. Coil . 

24?C Aerial Coil with rod . .. 

253 Car Aerial Coil. 

252 RF Coil . - 

174 Single Tuned IF 455 Kc . . 

175 Single Tuned IF 455 Kc . 

176 Double Tuned IF 455 Kc .. . 

177 Double Tuned IF 455 Kc .. '• 

178 Double Tuned IF 455 Kc 
17? Transports 4 IF . 

Sales tax includad. 


12/6 
£ I 
15/8 
14/2 
14/2 
14/2 
14/2 
14/2 
14/2 
15/10 


N.. filters 

26 % amp Line Filter. 3?/? 

27 2 amp Line Filter.• • 48/? 

22 5 amp Line Filter. 67/6 

II Aer. Filter Kit.M6/8 

(Sales tax incl.) 


R.C.S. Radio Pty. Ltd., 651 FOREST RD., BEXLEY, N.S.W. LW3491, LW5385 


FOR YOUR 
TELEVISION 

REMOTE-CONTROL CONVERSION 


(as described in the editorial article in this issue) 

CS13/12 

TV TUNER POWER DRIVE UNIT 
13 CHANNEL, 12 VOLT OPERATION 

This unit, together with the full range of quality BSR Record Changers, Record Players, 
Tape Decks, etc., Is obtainable only from the Australian distributors 

GOLDRING ENGINEERING (AUST.) PTY. LTD. 

449 KENT STREET, SYDNEY. BX 1275/6 

OR INTERSTATE DISTRIBUTORS AND WHOLESALERS 



QUEENSLAND 

Commerce Australia Pty. Ltd., 
Rowe's Building, 235 Edward Street, 
BRISBANE. B 7875. 


SOUTH AUSTRALIA 

Farley and Fahy, 
77 Wright Street, 
ADELAIDE. 515117. 


WESTERN AUSTRALIA 

Burridge and Warren Pty. Ltd., 

69 King Street, 

PERTH. 21 7145,21 5388. 
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to indicate that 14-channel tuners are 
contemplated. Tuners having 14 posi¬ 
tions. but 13 channels, will be available 
shortly, the idea being to use the four¬ 
teenth position to switch the set off. Pro¬ 
vided care is taken not to disable the 
control circuits in this position, it may 
also be switched on again from the re¬ 
mote unit. 

The rotor is placed in operation init¬ 
ially by means of a switch at the remote 
operating point and then continues to 
rotate until the supply circuit is broken 
by the snap-action switch actuated by the 
indexing teeth. Immediately the supply 
is disconnected, the armature, being 
spring loaded, reverts to the off-set posi¬ 
tion, withdrawing the pinion from the 
gear reduction chain. This removes any 
possibility of overshoot due to armature 
inertia, and also takes the load off the 
gear chain, permitting drive in the re¬ 
verse direction without undue torque be¬ 
ing required. 

POSITIVE INDEXING 

Most important, it allows the tuner’s 
own indexing mechanism to take control 
for the final positioning. Thus, even if 
the motor over or undershoots slightly, 
the indexing mechanism will take over 
and correct the situation. 

Three switches are actuated by the slid¬ 
ing armature. Two are of the telephone 
relay type and designed to provide sound 
muting and picture blanking during the 
changing operation. The third is another 
snap-action type and included in the 
motor supply circuit to permit manual 
operation. 

There are three likely modes of opera¬ 
tion possible with this unit, each having 
particular advantages and limitations. 
These are: push-button or “Sequential” 
operation, “Preselect,” and “Fully Auto¬ 
matic.” The sequential system is the sim¬ 
plest of the three and the one which we 
will cover in this article. 

Reference to Fig. 2 shows the basic 
circuit configuration for sequential opera¬ 
tion. SI is the remote press switch, S2 is 
the armature-operated switch and S3 is 
the indexing cam-operated switch. In the 
normal or rest position, all three switches 
are open-circuit. 

If SI is pressed momentarily, the arma¬ 
ture slides forward, engages the gear re¬ 
duction chain and closes S2, plus the mut¬ 
ing and blanking switches. As soon as 
the indexing cam begins to rotate, S3 
closes and completes the motor supply 
circuit, bypassing SI which may now be 
released. The motor continues to rotate 
until S3 is opened by the next tooth on 
the indexing wheel, when the armature 
reverts to its rest position, opening S2 in 
the process. 

MANUAL CONTROL 

The tuner may now be rotated by 
hand if required for, although S3 will be 
closed in every toothed position of the 
indexing wheel, the motor receives no 
supply voltage because S2 is open. 

Coming to the practical side we may 
consider how this system may be fitted 
to an existing 1961 TV Receiver and 
1961 Remote Control Unit. 

As it stands, there is insufficient room 
in the remote control unit for an extra 
switch or push button but, by suitable 
juggling of positions, we were able to 
provide at least enough room for the 
push button needed to operate the simple 
sequential system. 

The audio mute switch was removed 
and teplaced with a small spring-loaded 


Black 


Brown 


12 


ARMATURE 


Yellow 


Blue 

*N.C. 


PUSH-BUTTON IN CONT. UNIT 


FIG. 2 


This simplified circuit will assist in understanding the various switch functions 
for the sequential mode of operation. It may be studied in comparison with the 
main circuit on page 29. 


push-button of the “push-to-make” type. 
The audio gain control was replaced with 
another pot having a push-pull action 
switch included. This switch was then 
wired as the mute switch, muting being 
accomplished by pulling on the volume 
control knob. 

The type of cable specified for the 
original unit contained one shielded lead, 
two heavy wires and five thin wires. We 
reconnected the cable so that the two 
heavy wires were in the motor control 
circuit, thereby minimising any possible 
voltage drop over the loop. These wires 
were then connected directly to the push¬ 
button. 

In regard to the receiver, one of the 
main problems is, as already intimated, 
that of finding space io accommodate 
the drive mechanism. In the case of the 


1961 TV Receiver, this was not particu¬ 
larly difficult, merely requiring a shift of 
about half an inch for the ratio detector 
panel and the relocation of one or two 
components on the power supply panel. 

Other sets may not be so easy and 
thought should be given to our earlier 
suggestion of running an extension shaft 
right through and out the back of the 
chassis, mounting the motor assembly on 
the outside of the rear wall. 

The photograph gives a good idea of 
the method we used to fit the drive unit 
to our 1961 TV receiver. However, re¬ 
gardless of the type of set or tuner, some 
form of mounting bracket will be essen¬ 
tial to support the motor. 

In our case, this bracket was “L” 
shaped and fitted to the three mounting 
pillars provided on the drive unit. A 


The complete drive 
mechanism. At 
bottom left is the 
motor, with offset 
armature clearly 
visible. Above it 
is the plastic in¬ 
dexing wheel and 
associated con¬ 
tacts, the latter 
in the plastic 
case. At right, 
also in a plastic 
case, are the 
various switches 
operated by the 
armature shaft. 
The wafer switch 
is for auxiliary 
functions . 
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If the iron you are about to buy can save 
you time. Does it heat in seconds? 

SCOPE does 

If it can be used to solder direct to a 
chassis. 

SCOPE can 

If it has world-wide acclaim backed up 
by more than ten years’ service 

SCOPE has 

If it is useful as a general-purpose iron 
as well as for intricate work. 

SCOPE is 

If it will give you oeace of mind regarding 
its safety while you (or your children) 
are using it. 

SCOPE will 

If it will utimately cost you much more in 
repairs than the few shillings you initially 
save. 

SCOPE won't 



Make sure you get a 
genuine Notional-Scope 
Transformer . The full 
guarantee only applies when 
the iron is used with this 
transformer. 




AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES 



Australian and Overseas Agents 

WM. J. McLELLAN & CO. PTY. LTD. 

The Crescent, Kingsgrove, N.S.W. 50-0111 


Victoria 

AUSTRALASIAN ENGINEERING EQUIPMENT 
CO. PTY. LTD. 

202 Bell Street, Preston. 44-0491 


TASMANIA: W. P. MARTIN PTY. LTD. 

188 Collins Street. Hobart 

SOUTH AUSTRALIA: B. L. ANDREW & CO 
102 Gilles Street. Adelaide 


WESTERN AUSTRALIA: I W. HOLMAN A CO. 
249 James Street. Perth 

QUEENSLAND: K. H. DORE & SONS 
505-507 Boundary Street, Brisbane 


NEW ZEALAND: H. W. CLARKE (N.Z.) LIMITED 
42-46 Cable Street. Wellington. C.3 

H. W. CLARKE <N Z.) LIMITED 

10 Teed Street, New Market. Auckland, S.E.l 
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hole was drilled through the bracket to 
permit clearance of the Oldham coupling 
to the tuner shaft. The foot of the 
bracket was screwed to a supporting 
plate which was originally included to 
facilitate mounting of the tuner. With 
other types of tuners, the bracket may 
be screwed directly to the chassis. 

SHAFT ALIGNMENT 

The drive and tuner shafts should be 
aligned as closely as possible, although 
any small error is taken up by the coup¬ 
ling mechanism. The drive and tuner in¬ 
dexing are made compatible in the 
fo.lowing way: 

Tighten the Allen screws on the tuner 
side of the coupling to the flat on the 
rotor shaft at the rear of the tuner. Set 
the tuner to a known channel position, 
say 2, and then turn the drive indexing 
wheel so that the channel 2 operating 
tooth just trips the snap switch, S3. The 
other half of the Oldham coupling is 
now tightened on to the drive shaft with 
the two Allen screws provided, the 
nylon coupling section being previously 
placed in its correct position. This 
effectively locks the two indexing sys¬ 
tems together and ensures that the tuner 
rotor is correctly located when the drive 
motor stops. 

Audio muting and picture blanking 
were included as a matter of course, one 
switch section being used to earth the 
audio line from the ratio detector panel, 
the other section being used to short out 
the 100K resistor between the Brightness 
control and the HT line, located on the 
video amplifier panel. Shielded leads are 
unnecessary for these operations. 

As a 12-volt heater line was employ¬ 
ed in our receiver, this was utilised as 
the motor supply, the brown and black 
motor leads connecting to either side of 
the 12-volt line. In this particular case 
the brown lead connected to the heater 
tie-point on the power supply panel and 
the black lead connected to the active 
heater pin on the sound IF amplifier 
socket. The yellow lead was terminated 
on a tag strip screwed under one of the 
mounting pillars and a lead run from 
this point to the remote control socket 
on the rear of the chassis (Fig. 3). 

If a 30V motor is used and assuming 
no suitable winding is available, a sep¬ 
arate transformer will be necessary and 
space will have to be made to mount it. 
its location is not critical as far as lead 
lengths are concerned and it will be a 
matter of finding the most suitable loca¬ 
tion from a mechanical point of view. 

OLDER TUNERS 

All that has been said thus far is 
applicable only to 13 channel tuners. 
Older, 12 position tuners present a 
problem, because no 12 position indexing 
wheels have been made for this unit. 

The best solution appears to be to 
make an indexing wheel in the form of 
a flat disc with the teeth spaced at 30 
degree intervals, then fasten Jthis bv 
two screws to one of the 13 or 14 
position index whee’s with all the exist¬ 
ing teeth removed. We suggest this 
method as it is most unlikely that a 
home constructor will be able to fabri¬ 
cate the specially shaped hole to take 
the drive shaft. It will be necessary to 
remove a small section from the end of 
ther collar so that the new teeth may be 
aligned vith the switch operating cam 
(Fig. 3). 

One final point concerns the necessity 
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of providing some form of illuminated 
channel indicator when the sequential 
method of selection is employed. Other¬ 
wise the operator may need to get up 
from the remote position and examine 
the channel selector knob in order to 
know which channel is being received. 
This rather defeats the purpose of a 
remote selector. 

Extra switch wafers are provided for 
attaching to the drive shaft for just this 
purpose and, as suggested by the manu¬ 
facturers. also for aerial switching. 

(What we said last month in regard 
to the use of wafer switches for aerial 
change-over still stands, however, and 
signal break-through may be a problem.) 

Indicator lamps placed behind num¬ 
bered windows is one suggestion, but the 
way we tackled the problem involved the 
use of a numerical neon indicator tube 
wnich (fortunately) we had on hand. 



Details of indexing disc needed for 
12 position tuners . Teeth shown are 
for channels 2, 7, and 9, but any 
combination may be selected . 

We say “fortunately” because these 
special tubes are fairly expensive, being 
between £3 and £5, depending on the 
brand. Basically they are a neon gas- 
filled lamp having a common anode ele¬ 
ment but ten separate, shaped cathodes, 
each brought out to a base pin. 


full brilliance is required. 


data for this refinement. 

SPECIAL SOCKETS 


pins. 


distraction while viewing the picture. 


TUDOR RADIO 

JL. E. Chapman 

418-420 KING ST., NEWTOWN 

(Established 1940) 


Phone LAI Oil 

Stereo Radio Chassis, 


6-valve, well-known 


make. Assembled . . 

£6/0/0 

Speakers every size .. £1/5/0 to 

to. . . . 

£3/0/0 

Portable Radio Cabinets. 


New. Ideal for ext. 


speakers . 

£1/0/0 

Column Speaker Cabi¬ 


nets, new, polished 


maple, 4 5 x 7-inch 


speakers, 15 ohms . . 

£8/10/0 

Philips TV Tuner .... 

£7/10/0 

Transistor Speaker 


Transformers 

10/0 

12-inch M.S.P. Speak¬ 


ers, 12 P.S. 

£3/0/0 

Picture Tubes, new 17- 


inch, 90 deg. .. 

£15/0/0 

21-inch, 110 deg.i 

£17/10/0 

Record Changers, Mon¬ 


arch, superseded. New 


4-speed. 

£10/0/0 

600 ohm Speaker 


Transformers, each 

10/0 

2-gang and 3-gang Con¬ 


densers . 

10/0 

Speakers, 10 x 2, also 


5x7. 

£1/5/0 

TV Safety Glass, all 


sizes. 

£1/15/0 

Transformers, 40 mil. . 

£1/0/0 

Garrard plug-in Stereo 


Heads .. 

£2/0/0 

TV Masks, 21-inch or 


17-inch. 

15/0 

TV IF Strips, assembled 

£3/0/0 

TV Power Transformers 

£5/0/0 

Transistor Printed Cir¬ 


cuit Boards 6 and 8 


with Transistors, 


Speaker and Gang 


. completely wired . . £8 and £10 

90 deg. P.T. Sockets . . 

1/0 

i Valves 6BU8, 1R5, 3V4, 


> 6R3, 6EJ7, 6N3, 1T4, 


i 6U8, 6BL8. 

10/0 

Gramophone Motors 


* and Pickups, 4-speed. 


New. 

£6/17/6 

Stereo gram chassis 


, 6 valves, well known 


I make, complete with 


i 2 M.S.P. speakers, 


2 12in 

<£35/0/0 

> 50,000 switch pots 

5/0 

i 2 meg lin. pots .. 

4 0 

; 15K pots. 

4/0 

1 50M pots 


1 meg switch pots .. 

7/6 

9 15 ohm, 8 inch speakers 

£1/15/0 

. Philips 110 deg. yokes 

£2/10/0 

3 TV vertical indoor 


a aerials. 

£2/17/6 

I V cabinets new all sizes 


n to clear. 

£2/10/0 

d (No Mail Orders.) 
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CLEARANCE SALE 

REPLACEMENT STOCKS COMING 


EXISTING STOCKS MUST GO 


JASON J2 10 MK111 
STEREO AMPLIFIERS. 
BRITISH MADE. MUST BE 
SOLD, ORIGINALLY 
£93 9 TO CLEAR AT 
£ 47/10 

ANTIQUE COLONIAL 
STYLED LOUDSPEAKER 
CABINETS. MAHOGANY & 
WALNUT SUIT WHARFE 
DALE OR GOODMANS 10" 
MODELS. ADVERTISED 

PRICE . £27 10 

SALE PRICE £18/10/- 

JENSEN (U.S.A.) COMPLETE 
SPEAKER SYSTEMS COM 
PRISING 12" PISTON 
ACTION WOOFERS. CROSS 
OVER NETWORKS. HORN 
TWEETERS. COLONIAL 
MAHOGANY CABINETS. 
ORIGINAL PRICE £98. SALE 
PRICE £67/-/-. 


MYER 10 WATT STEREO 
AMPLIFIERS. EXCEPTION¬ 
ALLY CLEAN REPRODUC¬ 
TION. NORMAL PRICE 
£54 12 - 6 ONLY AT 

£36/15/ 


MYER 10 WATT STEREO 
AMPLIFIERS. AS ABOVE 
BUT FITTED INTO HAND¬ 
SOME POLISHED CONSOLE 
ORIGINALLY £75 12 - 8 
ONLY SACRIFICED AT 
49 GUINEAS 


JASON V.T.V.M. KITS. A 
•MUST” FOR EVERY RADIO 
CONSTRUCTOR AT A PRICE 
IN A LIFETIME. SALE 
PRICE £26/19/6. 


SPECIAL HI-FI SYSTEM 

(ONE ONLY-DEMONSTRATOR BUT PERFECT) 

LEAK VARISLOPE PRE-AMPLIFIER 
LEAK TL-12 POWER AMPLIFIER 
DEGCA PICKUP (LATEST TYPE) 
CONNOISSEUR 12" MOTOR CORAL 
3-WAY SPEAKER SYSTEM 

£128 THE LOT 

(WORTH £234 NEW) 


JASON CATHODE RAY 
OSCILLOSCOPE KITS. FEW 
ONLY OF THIS COMPACT. 
INSTRUMENT. SALE PRICE 

£33/17/-. 


AKAI MODEL 5 STEREO TAPE RECORDER HAILED IN 
U.S.A. AS FINEST. WHERE IT SELLS FOR 400 DOLLARS 

-SALE PRICE . £185 


SHURE M212 STUDIO 
STEREO DYNETIC PICKUP 
ORIGINALLY £85 SELL £45. 


WRITE. CALL MASTERSOUND. 400 KENT ST . SYDNEY. BX1527-28 
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CLEARANCE SALE 

_REPLACEMENT STOCKS COMING 


TIME TO KILL HI AND LOW PRICE DRAGONS 


PORTABLE AMPLIFIER IN HANDSOME CASE . £29Vi 

ACOUSTIC LENS. 700-21.000 C.P.S. £27'/ 2 

ACOUSTIC LENS. 1500-16.000 C.P.S. £8/15/- 

CORAL TX-1 12" CO-AXIAL LOUDSPEAKER . £29 1 2 

CORAL A-l 12" FLAT CHASSIS SPEAKER. £ 9' 2 

WHARFEDALE 8" LOUDSPEAKERS . £5V 2 

WHARFEDALE SUP8/FS/AL (DEMONSTRATOR) . £9 

WHARFEDALE COMPLETE BOOKSHELF SPEAKER SYSTEM IN 

POLISHED CABINET. £21V 2 

AD-1 WIDE-RANGE LOUDSPEAKER SYSTEMS. BRAND NEW 

IN CABINETS . £14/19/6 

MIRR0RPH0NE SUPER CO-AX SPEAKER WITH CROSSOVER IN 

POLISHED CABINET R25-CX . £26 

JENSEN (U.S.A.) DXF80 “FLEXAIR” SPEAKER (SAMPLE) .. £17'/ 2 

JENSEN (U.S.A.) DX-120 "DUAX" SPEAKER (SAMPLE) . £19 

JENSEN (U.S.A.) CX-120 “CO-AX" SPEAKER (SAMPLE) ... £36>/ 2 

CHAPMAN TUNER MODEL 95 MW. SW, FM . £45 

TAPE DECKS. FAMOUS BRITISH MODEL. 3 MOIORS. STEREO 
HEADS. 4 TRACK. SEALED CARTONS. SALE PRICE .. £27/10/ 

SAND FILLED CORNER ENCL. 15" . £18'/ 2 


G.E.C. METAL CONE LOUDSPEAKERS. SALE PRICE . £11 % 

G.E.C. HI-FLUX PRESENCE UNITS. TWEETERS .. £9V 2 

GOODMAN AUDIOM BASS UNITS. 12" MODELS. ONE AT £17'/ 2 , 

ONE AT . £27 

FAMOUS BRITISH TOP BRAND 15" WOOFERS. SEALED CARTONS. 

USUAL PRICE OVER £40. SALE PRICE . £31V 2 

S.M.E. PICKUP ARMS- FREE -SEE FEATURE OFFER. 

G.E.C. COMPLETE SPEAKER SYSTEMS. FAMOUS BRITISH MADE 
METAL CONE UNITS WITH MATCHING TRANSFORMERS. CROSS 
OVER NETWORKS. TWEETERS. ALL IN POLISHED CABINETS 

READY TO PLAY. WALNUT . £40 

MAPLE DITTO .. £47' 2 

PEERLESS LOUDSPEAKER MODEL 825 FM . £3/17/6 

PEERLESS LOUDSPEAKERS (CO-AX) 120 50 . £11 

PEERLESS LOUDSPEAKER (CO-AX) 825 '20 . £9/10/- 

AMPLIFIER. ULTRA WIDE RANGE “HARRIS" TRANSFORMERLESS 

TYPE. A RARE CIRCUIT FOR THE PERFECTIONIST . £48’/ 2 

PHILIPS (HOLLAND) TWIN-CONE SPEAKER . £ 6»/ 2 

TUNER. NEEDS OVERHAUL. BUT BASICALLY GOOD. £1 


S.M.E. PICKUP ARMS ABSOLUTELY FREE!! 



(VALUE £44 EACH) 


AN OFFER LIKE THIS WILL NEVER BE MADE AGAIN IN YOUR < 

LIFETIME. IT IS TOO FANTASTIC-BUT IT IS TRUE. AND 
THERE ARE NO SNAGS! 

EVERY CLIENT WHO BUYS AN ADC-1 STEREO CARTRIDGE (WORLD'S BEST) TOGETHER WITH THE LATEST CONNOISSEUR 
TYPE "B" VARIABLE 3-SPEED TURNTABLE AT THE NORMAL PRICES OF £47 and £51/9/-, RESPECTIVELY, DURING 
THE MONTH OF JUNE, 1962, WILL RECEIVE ABSOLUTELY FREE, WITH THE COMPLIMENTS OF MASTERSOUND, A 
BRAND NEW, SEALED AND FULLY GUARANTEED S.M.E. PICKUP ARM MODEL 3009. IF PREFERRED YOU CAN 
CHOOSE S.M.E. 3012 FOR AN ADDITIONAL £4. THIS RARE AND LIMITED OFFER WILL NEVER BE MADE AGAIN. 


MIRRORPHONE LOUDSPEAKER SPECIALS 

A SELECTION OF MANUFACTURERS SAMPLES TO BE CLEARED BELOW COST I 


R 21V 8" FULL RANGE 
R21M 8" WOOFER 
R21B 8" WIDE RANGE 
R25CX 10" CO-AXIAL 
R25C 10" WOOFER 
R31-UXA 12" CO-AXIAL 
R31-GXA 12" CO-AXIAL 
R31ZA 12" WOOFER 


35-16.000 C.P.S. 
35-10.000 C.P.S. 
40-13,000 C.P.S. 
30-16.000 C.P.S. 
30- 6.000 C.P.S. 
20-18.000 C.P.S. 
25-16.000 C.P.S. 
20- 3.500 C.P.S. 


£7 17 

6 

R31UA 12" WOOFER 

25- 4.500 C.P.S. .. 

. £18 17 

6 

£6 15 

0 

R31GA 12" WOOFER 

25- 6.000 C.P.S. .., 

£16 5 

0 

£4 15 

0 

R31C 12' 

" WOOFER 

30- 6.000 C.P.S. .., 

£12 15 

0 

£12 10 

0 

R 17V 6" 

FULL RANGE 

35-16.000 C.P.S. ... 

£7 15 

0 

£10 5 

0 

R17Y 6" 

WIDE RANGE 

45-13.000 C.P.S. ... 

£3 17 

6 

£29 10 

0 

RE 15D 6" x 4" OVAL 75-13.000 C.P.S. .. 

. £1 17 

6 

£18 17 

6 

R16Y 6" 

WIDE RANGE 

60-13.000 C.P.S. .. 

. £1 17 

6 

£24 10 

0 

R12F 6" 

WIDE RANGE 

60-13.000 C.P.S. : . 

£1 17 

6 


WRITE. CALL MASTERSOUND, 400 KENT ST , SYDNEY. BX15Z7-28 
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TRANSISTOR CONVERTER DESIGN 


This article is intended as an introductory discussion concerning trans¬ 
istorised inverters and converters. The first of a series dealing with the 
operation, basic design procedure and applications of the two principle 
types of inverter-converter, it should be of interest to most people con¬ 
cerned with battery-operated equipment. 

PART ONE 


T HERE are many occasions when 
electrical and electronic equipment 
is required to operate in a situation re¬ 
mote from the electrical supply mains. 
On such occasions, the required electrical 
energy must be provided by an alterna¬ 
tive source of power. 

The most convenient alternative 
source of power in low-to-medium 
power applications is the battery—in the 
form of either accumulators or dry cells. 

However, batteries have characteris¬ 
tics such that they achieve greater elec¬ 
trical and volumetric efficiency when 
designed to supply power at low voltages. 
In addition, they are capable of supply¬ 
ing only unidirectional or “direct” cur¬ 
rent (DC). 

Thus, where portable equipment re¬ 
quires high voltage and/or alternating 
current (AC) supply, auxiliary devices 
must be added to the basic battery 
source. Such devices are given the name 
of “inverters” and “converters,” depend¬ 
ing upon the exact operation involved. 
Inverters change the supply power to 
alternating current (usually of a higher 
voltage), while converters “step up” the 
DC battery voltage to a higher (DC) 
value. 

(Note that a converter may be, and 
usually is, an inverter with an inbuilt 
rectifier unit. Thus, in many respects, 
the designs of practical converters and 
inverters have much in common). 

BASIC PRINCIPLE 

The basic principle involved in con¬ 
verter devices is normally the trans¬ 
former principle. The DC input energy is 
made to produce a periodically chang¬ 
ing magnetic field, which induces an 
alternating voltage and current in an 
output circuit. Since the output circuit 
is a winding, the output voltage may be 


vibrator inverter-converter. Here a 
vibrating metallic reed excited by a 
small amount of the input energy 


Other types are feasible, using combina¬ 
tions of the principles but, in practice, 
only the two we will deal with are used 
to any extent. 

However, since both types use the 
transistor as an on-off switch, it may 
be wise to commence the discussion with 
an explanation of transistor “switching.” 

Consider the circuit shown in Figure 
1 (a). Here we have a transistor (PNP) 
connected in series with a load resistor 
R and a battery E. With the switch 
in the position shown, the base-emitter 
junction has no bias applied and the 


used as a reversing switch controlling transistor behaves as a very high resis- 
the primary current of a fairly normal tance. The only current flowing is the 
AC type transformer. In other words, minority carrier thermal diffusion cur- 
the vibrator unit turns the DC battery ren t, I C eo. 

output into an alternating current, which Under these conditions, with the Iran- 


can be handled by a regular static trans¬ 
former and—in the case of a converter 
—by a rectifier as well. 

Both types of converter-inverter con¬ 
sidered so far have serious disadvantages. 
Both have moving parts, and are subject 


sistor drawing a very low current at 
almost the full supply voltage, the tran¬ 
sistor is said to be “cut off.” Its dissipa¬ 
tion is low since the current is very 
small. 

Figure 1 (b) shows the characteristics 


By Jamieson Bow# 


to mechanical deterioration; both use 
mechanical switching of one kind or 
another, which can produce both mech¬ 
anical and electrical noise. In addition, 
they are inefficient and bulky. 

In the past, with no better method 
available, one or the other had to be 
chosen. For higher power applications 
the rotary machine was normally pre¬ 
ferred whereas the vibrator was used 
for medium-to-low power applications. 

With the development of the transis¬ 
tor (particularly, the power transistor) 


of the transistor, with the loadline cor¬ 
responding to R added. Under cut-off 
conditions, the “operating point” will be 
A. 

If the switch in the base circuit is 
now closed, base current will flow and 
the resistance of the collector-emitter 
circuit will drop accordingly. Depending 
on the values of Eb and Rl, the opera¬ 
ting point will travel up the loadline 
corresponding to R. 

When the base current is such that 
the operating point B is reached, the 
product of collector current and the load 


the position has changed. Due to its res j s t a nce R is almost equal to the sup- 


principle of operation, the transistor can 
be made to behave as an almost perfect 
“switch” having no moving parts. It 
may thus be used in converters or in¬ 
verters in place of the vibrator or rotary 
machine contact system. 

Since it has no moving parts, the 
transistor itself cannot produce vibration 
or noise. It can operate at higher fre¬ 
quencies than mechanical devices, which 
makes the filtering of the output voltage 
(in the case of converters) easier than 
before. And since it approaches the 
“ideal” switch, it generates no “hash/ 


ply voltage E. In other words, the tran¬ 
sistor is effectively a short circuit, com¬ 
pared with R. Under these conditions 
the transistor is said to be “bottomed”; 
it draws high current but with a very 
low voltage across it, so that its dissipa¬ 
tion is again very low. 

Note that by “bottomed” we mean that 
the transistor presents a very low resis¬ 
tance; in other words, it is operating 
AT OR BELOW the “knee” in its collec¬ 
tor voltage-collector current characteris¬ 
tic. With the situation as depicted, this 
will only be true if the base current is 


varied by changing the number of turns removing the need for elaborate shield- equal to or greater than Ibl. Lower 


involved 

In the past, two methods have com¬ 
monly been employed in utilising the 
transformer principle for converter- 
inverters. One is the rotary machine, 
which may be of the “motor-generator,” 
“rotary converter,” “rotary inverter” or 
“genemotor” variety, depending upon 
the physical construction used and the 
exact functions performed. 

Basically, the rotary machine func¬ 
tions by turning the input energy into 
mechanical and magnetic energy, in the 
form of a rotating magnetic field. The 
rotating magnetic field is made to induce 
a suitable voltage in output windings, 
either fixed or rotating physically, the 
output energy being picked off via a 
commutator or slip rings. 

The other practical system is the 


ing and RF filtering. 

In addition, the practical efficiency of 
a transistorised converter-inverter may 
be made to approach 90 per cent under 
favourable circumstances but, in all 
cases, is considerably better than vibra¬ 
tor or rotary devices. Being static, all 
parts of a transistor converter-inverter 
may be incapsulated, if desired, in a 
protection-insulation medium. 

For these reasons the transistor con¬ 
verter-inverter is finding very wide use 
and is worthy of detailed consideration 
—hence this article! 

Having indicated the factors respon¬ 
sible for the appearance of the transistor 
converter-inverter, let us now turn to 
its operation. There are two different 


base currents such as Ib2 would not pro¬ 
duce bottoming—unless, for instance, E 
aqd/or R were changed in value so that 
the transistor could operate along a load 
line passing through or below C. 

We may thus define bottoming by the 
following relationship: 

ib =* i..£ 

Where Ib is the base current, Ic the 
collector current, and beta the static com¬ 
mon-emitter current gain. 

If we consider the transistor as a 
switch controlling the current flow 
through the resistor R, it is obvious that 
the point A is effectively the “off’ con- 


types in common use, each with its own dition while point B is the “on” condi- 
fairly distinct principles of operation, tion. These two conditions (cut-off and 
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bottomed) are the operating points of 
vital interest in all “switching” circuitry. 

Figure 1(b) also shows the maximum 
power dissipation hyperbola for the 
transistor (dashed curve). Note that the 
loadline crosses over the curve, which 
means that all operating points between 
X and Y correspond to dissipation levels 
in excess of the manufacturer’s recom¬ 
mendation. 

In the theoretical switching circuit we 
considered above, the transistor was at 
EITHER point A or point B. However, 
in practice, to get from one point to the 
other, we MUST travel along the load- 
line—which means through the high dis¬ 
sipation region. 

For this reason, all transistor switch¬ 
ing circuits must be designed to reduce 
the time taken by switching to a mini¬ 
mum. In other words, as little time as 
possible is spent in the high dissipation 
region, most of the operating time being 
spent either cut-off at A or bottomed at 


AVERAGE DISSIPATION 

In this way, the AVERAGE dissipa¬ 
tion of the transistor is kept below the 
recommended value, resulting in safe and 
efficient operation. 

We should now be in a position to 
understand the operation of the first type 
of transistor converter-inverter, namely 
the “Ringing Choke” type. The basic 
circuit for such a converter is shown in 
Figure 2. 

Basically, the circuit consists of a 
transformer primary Np connected to 
the battery Vin. via the transistor. A 
base feedback winding Nb on the trans¬ 
former functions so that the transistor 
is alternately switched on and off, giving 
rise to a periodically rising and falling 
transformer flux. This in turn produces 
an induced voltage in a secondary wind¬ 
ing Ns, which is rectified and filtered as 
the output of the device. 

With this general idea of the circuit 
operation in mind, let us examine the 
operation in more detail. To help in this 
regard, Figure 3 shows the way in which 
the various voltages and currents change 
over one complete cycle of events. For 
convenience we will start at time A, 
which corresponds to the instant that the 
battery is connected to the circuit. 

At the instant of switching on, the 
voltage across the primary winding Np 
is approximately equal to the supply vot 
tage Vin, the transistor being almost in¬ 
stantaneously driven to the bottomed 
state by a voltage induced in Nb. The 
coil current is initially zero, however, 
since current cannot change instantane¬ 
ously in an inductance. 

LINEAR RISE 

The current in Np rises linearly with 
time, producing a linearly increasing 
transformer flux and constant winding 
voltages according to the formula E 
equals Ldi/dt. 

This process (called the “input stroke”) 
continues, and energy is fed into the 
magnetic field of the transformer. 

The number of turns on Nb is de¬ 
signed so that the base current produced 
by the feedback voltage (and regulated 
by Rb) keeps the transistor bottomed— 
UNTIL a certain collector current is 
reached. The transistor then comes 
out of bottoming very quickly, regenera¬ 
tive action commencing as soon as the 
rate of change of current drops (called 
“switch off”). 


Note at this point that the base re¬ 
sistor Rb may be adjusted to make the 
transistor come out of bottoming and 
switch off AT ANY DESIRED VALUE 
OF COLLECTOR CURRENT. The 
transistor will switch off as soon as Ic 
rises to beta times the base current lb, 
which is substantially constant during 
the input stroke and controlled by Rb. 

As the amount of energy stored during 
the input stroke is equal to one half of 
the product of the primary inductance 
and the square of the peak current 
reached, Rb thus becomes an easy con¬ 
trol over the energy stored during the 
input stroke. For a given value of re¬ 
quired stored energy, Rb is simply adjus¬ 
ted to turn the transistor off at the 
corresponding value of Ic. 

During the switch off operation, the 
voltages in all the transistor windings 
reverse in polarity. They remain at a 
reverse value until the stored magnetic 
energy virtually disappears. The magni¬ 
tude they attain and the mechanism 
controlling their eventual decay we will 
examine in a moment; meanwhile, con¬ 
sider the transistor. 

The characteristics of the transistor 
are such that it will be cut off for zero 
or positive base voltages almost IRRES¬ 
PECTIVE of the collector voltage. Thus, 
as long as there is stored energy in the 
transformer sufficient to provide a small 
positive base voltage, the transistor will 
remain at cut-off. 

What will be the collector voltage un¬ 
der these conditions? Since the primary 
winding now has an induced voltage 
of reverse polarity to that during the 


input stroke, it ADDS a voltage to that 
of the battery (as far as the transistor 
collector is concerned). Thus the col¬ 
lector voltage may be described by the 
equation: 

V c = V ln + V p 

Where Vp is the primary induced volt- 
tage and Vin the battery voltage. 

Most readers will be aware that a 
reverse-biased semiconductor junction 
has a voltage at which it breaks down— 
variously called the “zener,” “avalanche” 
or “punch-through” voltage according to 
the particular type of breakdown occur¬ 
ring. The transistor collector-base and 
base-emitter junctions will thus have 
certain maximum allowable voltage 
figures, given in the manufacturer’s data. 

This being the case, it is important 
that the collector voltage during cut¬ 
off conditions does not exceed the col¬ 
lector breakdown voltage; (the base vol¬ 
tage will be relatively small, and the 
chance of base-emitter junction break¬ 
down negligible). In other words, the 
reverse voltage across the primary 
appearing at switch off in the circuit 
which we have been considering must 
not exceed a value given by 

v P ^ v c( _-y n 

Where Vp is the induced reverse pri¬ 
mary voltage, Vc (max) is the maximum 
allowable collector voltage of the tran¬ 
sistor, and Vin the supply voltage. 

(Strictly, the voltage across the collec- 
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-fC JR INTERMEDIATE 

AEGIS 


Frequency 

Type No. 

Details 

50 Kc. 

J.5 

No. 1. Extremely high selectivity. 


J.6 

No. 2. 

110 Kc. 

J.7 

No. 1. High selectivity. 

» 

J.8 

No. 2. 

175 Kc. 

J.l 1 

No. 1. High selectivity. 


J.12 

No. 2. 

455 Kc. 

J.22 ) 
J.23 ) 

Nos. 1, 2 & 3. High select. Designed for communications Receiver use! 

»> 

II 

J.9 1 
J.10 1 

Nos. 1 & 2. Standard universal. Bandwidth: 7 Kc. at 6 db. 

» 

J.32 l 
J.33 f 

Nos. 1 & 2. Midget universal. Bandwidth: 7 Kc. at 6 db. 


J.39 

Recommended for use in cascaded half-lattice crystal filters. 


J.45 

(Nos. 1 & 2. Midget low-gain replacement type. 

(Bandwidth: 10.5 Kc. at 6 db. 

1900 Kc. 

J. 26 

Nos. 1 & 2. Universal. Recommended in double conversion superhets. 

*> 

J.27 

No. 3. Recommended for use in a double conversion superhet. 



# Available from All Good Radio Parts Stockists . 

AEGIS MANUFACTURING CO. 347 DAREBIN RD., THORNBURY, VIC. Phone 49-1017 


R£M£MB£Rf 


Hi STARTS AT THE TURNTABLE 



S.A, & W.A. 

Athol M. Hilt, Perth. 

Alberts TV and Hi Pi, Perth. 
Newton McLaren, Adelaide. 

TASMANIA 

Homecrafts, Hobart. 


VICTORIA 


Aust. Sound and TV, Melb. 
Boronia Hi-Fi, Boronia. 

Electronic Developments. Melb. 
Encel Electronics, Melb. 

Homecrafts, Melb. 

Magraths, Melb. 

Myer Hi-Fi Centre, Melb. 


Radio Parts, 

Melb. 

N.S.W. 


Thomas', 

Warburton Frank!, 

Melb. 

Melb. 

Audio Engineers, 

Sydney. 

WiWiam Willis, 

Melb. 

Arrow Electronics, 

Hi-Fi Sales, 

Sydney. 

Sydney. 

QUEENSLAND 


Radio Despatch, 

Sydney. 

Brisbane Agencies, 

B'bane. 

United Radio Dist., * 
General Accessories, 

Sydney. 

Sydney. 

Chandlers, 

A. E. Harrold, 

B'bane. 

B'bane. 

A.C.T. 

C. A. Paarce, 

B'bane. 

Aust. Physical Labs., 

Canb. 
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tor-base junction during the cut-off con¬ 
dition will be (Vp plus Vin) PLUS Vb. 
This is because the induced base voltage 
is positive, making the base even more 
positive with respect to the collector. In 
other words, this formula needs to be 
augmented somewhat.) 

Considering now the question of trans¬ 
former turns ratio, it is evident that the 
number of turns on the primary winding 
will be dictated fairly closely by the 
requirements of the primary circuit, 
notably the input current and power and 
the load presented to the transistor. 

If a substantial voltage is required 
from the secondary winding, involving 
an equally substantial turns ratio, one 
is likely to be faced with the problem 
of a winding having an impractical 
number of turns. 

To minimise this problem, it is neces¬ 
sary to develop as much voltage across 
the primary as possible, which simply 
means that the transistor collector-base 
voltage should be allowed to approach 
as closely as possible to Vc (max). 

Due to the turns ratio of the trans¬ 
former, we can state this allowable in¬ 
duced voltage in terms of the induced 
secondary voltage Vs: 

V.[f] =V M -v„ 

We can now turn our attention to the 
secondary circuit, and examine the way 
it may be arranged to limit the induced 
winding voltages—as well as the way 


These two dia¬ 
grams illustrate 
the operation of 
the ringing-choke 
converter shown 
in Figure 2 . At 
left are the vari¬ 
ous circuit wave¬ 
forms, while above 
is shown the tran¬ 
sistor operating 
point locus . 


in which it deals 
with the stored 
transformer energy. 

Glancing back to 
Figure 2 we see 
that the load R1 
and filter capacitor 
Cout (large in 
value) are connect¬ 
ed to the second¬ 
ary winding via a 
silicon diode D. 
The polarity of the 
diode is such that 
during the input stroke it is reverse- 
biased and consequently an open cir¬ 
cuit. The load is therefore disconnected 
from the transformer. 

When the transistor bottoms and cuts 
off, however, all winding voltages re¬ 
verse in polarity as we saw before. Thus, 
when Vs reaches a value equal to Vout, 
the diode will commence to conduct, 
passing the energy stored in the trans¬ 
former into the Rl-Cout combination. 
The secondary voltage during this ope¬ 
ration (called the “output stroke”) is thus 
held at a value equal to 

V, =(L.R<i) +VU 

Where Rd is the diode forward resis¬ 
tance, Vout the output voltage and h 
the diode current (assumed equal to the 
load current). 

C-out is assumed to be very large in 
value, so that during the output stroke 
L falls linearly and Vout is constant. 
Vs will thus also be constant, as the 
diode drop is negligible. 

Earlier, we found that a method was 
required whereby the induced voltages 
at switch-off could be limited in ampli¬ 
tude—to protect the transistor. Here is 
the method! The turns ratio is simply 
designed so that the secondary voltage 
at which the diode D conducts corres¬ 
ponds to the maximum allowable pri¬ 
mary voltage Vp. Once the diode con¬ 
ducts, Vs remains equal to Vout and Vp 
remains equal to Np/Ns times Vs. 

(Continued on Page 42). 
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"TEKNI-CALS" 


Technical Transfers 

FOR PROFESSIONALLY MARKING AND 
TITLING INDUSTRIAL, SCIENTIFIC AND 
AMATEUR EQUIPMENT. 

By using Tekni-Cals It is easy to produce 
factory-finish markings and titles on your 
prototype and homebuilt equipment at low 
cost, without the aid of special devices. 

Tekni-Cals are supplied In book form, each 
book covering a particular subject: Audio. 
HI Fidelity. Transmitters. Receivers. Instru¬ 
ments. Oscilloscopes, V.T.V.M. and Decade 
Boxes, Workshop and Dial Sets. 

Write TODAY for a Free Catalogue. 

"TEKNI-CALS" 

■ CUT AND MAIL •■■■■• 

Electronic Supplies, 

P.O. Box 417, Crown St., Sydney, N.S.W. 

NAME _-___ 

ADDRESS —___— 


RTY6 
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IN HI-FI TAPE RECORDERS 



Model TR4 


for only 

£58/15/0 including mike 

This unit incorporates the new 
COLLAR*) “ STlDtO 99 DECK 

Freq. response: 50—12000 c.p.s. at 7$’7sec. 

60— 9000 c.p.s. at 3i’7sec. 

60— 3500 c.p.s. at 1J*7sec. 

• Four-valve Amplifier. • Superimposing. 

# 7 x 5in Rola Speaker. • 3w output. 

Carrying Case, as shown above. 

Weight 281b. 


Before you buy, make 
sure you hear our 

Model TR3 

incorporating the latent COLLARO 
“STUDIO’* Deck 

LOOK AT THESE FEATURES: 

Freq. response 40-14000cp» ot 7i"/sec. 

50-10000cps ot 31"/sec. 
60-3800cps at 1 i"/*ec. 

• Six valve amp. rectifier • 2 speakers t Switched negative 
feedback equalising for each speed • Output corrected to 
C.C.I.R. standard • Signals to noise ratio better than 
45DB • 4W output • Superimposing • Monitoring through 
speaker whilst recording • Separate treble ond bass. 

• Takes 7in spools with lid on 

• 3 motors 

• Fast forward and rewind 1200ft in 65 sec. 

• Pa *s? control 

• Tape measuring and calibrating device 

• Li-ht piano key controls 

• Weight 291b 

• Valves EF86, 12AT7, 6AQ5, 6BQ5, EM84, 6AU6. 

COMPLETE RECORDER with mike 

TR3 two track . . £72/9/- 
TR3-4, four track . £80/-/- 

ALL RECORDERS FULLY GUARANTEED’ 


A COMPLETE HI-FI STEREO S' A 

SYSTEM FOR ONLY GNS. F.O.R. 

UNIT STEREO PLAYMASTER AMPLIFIER No. 4 WITH PLAYMASTER TUNER 



NOW USING THE NEW 6GW8 OUTPUT VALVES 

—SPECIFICATIONS— 

• Output 8 watts per channel (16 watts). 

• Ferguson Output Transformers. 

• vrltb new EM 84 tuning indicator, frequency coverage 550 to 
1,600 ICC 


• Valves 4 6GW8—12AU7—1 6N8—1 6AN7—1 EM84 
tiers. 


-2 1N1763 Recti- 


• Supplied in self-contained case finished in beige, hammertone, with black 
and gold control panel with matching knobe* 

• Switching and input facilities for pick-U(P-—radio, F.M. Tuner and Tape 
Recorder. 

• FULLY GUARANTEED 


PLUS THE NEW B.S.R.-UA12 OR GARRARD STEREO GHANGER 


AND TWO MAGNAVOX 8W.R. HI-FI SPEAKERS GIVING A 
FREQUENCY RESPONSE OF 40 TO 12,000 CYCLES 


Classic Radio 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145 
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CLASSIC RADIO TAKE PRIDE IN ANNOUNCING COMPLETE NEW 
RANGE OF STEREOPHONIC EQUIPMENT 

LIVING 
SOUND 

14 VALVE HI-FI STEREOGRAM CHASSIS 

Complete tuner and amplifier for stereo, comprising a compact Hi-Fi Stereogram in two units featuring a high gain /Iff/ 

dual ware tuner with tuned R.F. stage, multi-input two channel pre-amplifier with tone controls in one unit and XrOeF/ lv/" F.O.R. 

two Mullard 5-10 amplifiers with push-pull outputs and power supply on second chassis. 9 9 



awai 


Two pair of M.S.P. Jensen speakers* or two Rola 12in dual coned speakers supplied, 
response of amplifier 40 to 15,000 cycles. 


Power output 10 watts per channel (20 watts). Frequency 


13 VALVE HI-FI STEREOGRAM CHASSIS WITH MULLARD WIDE BAND TUNER 

Specifications as above but incorporating the “Mullard** wide band tuner (broacast only) In place of the dual wave /I &F.O.R. 

tuner, no R.F. stage is used. *rlW/ 10/ 

ABOVE UNITS CAN BE FITTED WITH FERGUSON TYPE OP387 GRAIN-ORIENTED TRANSFORMERS GIVING A FREQUENCY RESPONSE 
OF 30 TO 25,000 CYCLES AND CAN ALSO BE SUPPLIED WITH THE NEW ROLA 12 PX SPEAKERS. 



ALL UNITS INCOR¬ 
PORATE THE NOW 
FAMOUS "MULLARD" 
AMPLIFIER & TONE 
CONTROL CIRCUITS. 

Write for Full 
Specifications of 
STEREOPHOmC 
EQUIPMENT OR 

TAPE recorders 


10 VALVE HI-FI STEREOGRAM CHASSIS 

Complete stereo unit comprising dual wave tuner with tuned R.F. stage, multi-input two channel pre-amplifier with A . A t-a m / 

tone controls and two Mullard 3-3 amplifiers power supply on separate chassis. Supplied with two Magnavox 8WR / I S / ■ F.O.R. 

speakers. Power output 4 watts per channel. Frequency response of amplifier 40 to 15,000 cycles. w *'/ 

THE NEW PLAYMASTER STEREO AMPLIFIER No. 3 WITH 
TUNER RECORD CHANGER AND SPEAKER 


— SPECIFICATIONS — 

• AMPLIFIER AS FEATURED IN JAN R. & H. 

• INBUILT TUNER WITH EM84 TUNING INDICATOR 

• VALVES 26GW8—I.I2AU7—I.6AN7—I.6N8—I.EM84 
AND 2.INI763 RECTIFIERS 

• FERGUSON OUTPUT TRANSFORMERS 

• CONTROL PANEL AS USED FOR PLAYMASTER No. 2 


£ 49 ' 15 / - 

F.O.R. 

(CASE 17/6 EXTRA) 


GARRARD 4 SPEED STEREO 
RECORD-CHANGER 


TWO MAGNAVOX 8WR 
SPEAKERS 


COMPLETE RANGE OF DUAL, COLLARO, B.S.R. AND GARRARD, STEREO PLAYING 

EQUIPMENT IN STOCK 

Classic Radio 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE UA2145 
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Along with new, critical, applications lor semi-conductors 
has come a demand for greater consistency and reliability 
than could be provided by existing methods of manufacture. 

In developing the Planar transistor and diode. Fairchild 
achieved a major break-through in catering for these 
requirements. 

The advantages of this method of manufacture are now 
available to you. not only in single transistors, but also 
in a host of multiples and micrologic units such as those 
shown below. 

If your work calls for sophisticated semi-conductors having 
an extremely high order of reliability, contact Electro 
Dynamics Pty. Ltd. for details of Fairchild Planar semi¬ 
conductors. 


THE FOLLOWING ARE TYPICAL EXAMPLES. 
WRITE or TELEPHONE for DATA on the FULL RANGE. 



TRANSISTORS 


DIODES 




ELECTRO DYNAMICS 

PTY. LTD. 


52 Burwood Rd.. Burwood, Vic. 
Telephone: 28 0321 


MICROLOGIC UNITS 

Such as the FLIP-FLOP illustrated, whose general 
operating characteristics are as follows:— 

Average Delay: 50n sec. Function: A^ Ao Bj, 
Supply Voltage: 3V DX:.±30° 0 . Bj =» Bo : Ai- 

Power Dissipation: 30mW typical. 


MULTIPLES 

Such as the TRIPLE DARLINGTON shown here offer 
many advantages, including lower assembly cost, 
fewer connections, up to 80°„ space reduction, and 
perfect thermal matching. Standard transistor packag¬ 
ing is used, and assemblies to your own specifications 
can be supplied on quantity orders. 


Fairchild SILICON transistors are available in many 
types including universal amplifiers and switches, 
high voltage universal amplifiers, small signal types, 
low storage high current switches, UHF amplifiers 
and non-saturating switches, and many others. 


PLANAR structure makes possible combinations of 
fast switching speeds, high conductance, low capaci¬ 
tance and low leakage otherwise difficult to obtain. 
Fairchild diodes may be operated at —-6S C to 175 C 
and, in addition, nine current types conform to 
military specifications, with more awaiting approval. 


ED/2 
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As the output stroke continues, h 
gradually diminishes as the stored trans¬ 
former energy passes into the load cir¬ 
cuit. When the secondary current 
reaches zero, the rate of change of trans¬ 
former flux similarly falls to zero (see 
Fig. 3) and the reverse voltages on all 
the windings drop quickly to zero. 

As soon as the bass voltage drops to 
zero, the transistor commences to draw 
leakage current. Then due to the re¬ 
generation action of the primary cir¬ 
cuit it is quickly driven into bottom¬ 
ing, and another cycle of operations has 
begun, as we are back to the “switch- 
on” operation with which we com¬ 
menced. 

This then is the operation of the “Ring¬ 
ing Choke” converter circuit. Inciden¬ 
tally, a graphical representation showing 
the operating point locus for one cycle 
of events is shown in Figure 4. It may 
help in visualising the circuit operation. 
We will be discussing the practical de¬ 
sign procedure next month, but for the 
moment note the following points: 

(1) The foregoing theoretical explana¬ 
tion presumed that ths transformer was 
perfect; in practice, a certain amount or 
winding resistance and leakage induc¬ 
tance will be present, which will modify 
the primary-secondary circuit relation- 
^ ' tfy. 


ships slightly. 

(2) During the input stroke, the out¬ 
put circuit is open circuited; during the 
output stroke, the input is open cir¬ 
cuited. Thus the input voltage largely 
determines circuit conditions existing 
during the input stroke, and the output 
voltage those existing during the output 
stroke. 

(3) As one would expect from the 
operation of the circuit, output power 
is a linear function of the peak input 
current. In practice, this relationship 
is given by 


v = 


3 .Pol 


7 [ .V m 


where eta is the efficiency of the cir¬ 
cuit, allowing for transformer losses, etc. 

(4) To produce this value of peak 
input current at *the input voltage and 
operating frequency required, a certain 
inductance is required for the primary 
winding. This value is given by 


L p = 1, V'? = 2.n.Vm 


3‘TipT" 9./.Pout 

where Lp is the required primary in¬ 
ductance, f is the required operating fre¬ 


quency (usually governed by the type of 
transformer core, etc.) and the factor 2/3 
is the practical value for the ratio of 
the input stroke duration to the total 
cycle period. 

(5) Owing to the operation of the cir¬ 
cuit, the output rectifier circuit must be 
a half-wave type. Where very high out¬ 
put voltages are required it is possible 
to use half-wavs doubler circuits (such 
as the familiar “diode pump” circuit), 
but circuit operation is modified and the 
available output power drops—unless 
circuits such as the Cockcroft-Walton 
multiplier are used. 

(6) During the switch-off operation, 
the winding voltages reverse, and would 
oscillate in the way an inductance nor¬ 
mally “rings” when the cqrrent through 
it ceases—were it not for the fact that 


the secondary voltage is “clamped” by 
the load circuit. This explains tne name 


“ringing-choke converter,” even though 
full ringing never occurs! 


TO BE CONTINUED. 
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READER BUILT IT! 


Gadgets and circuits which we have not actually 
tried out, but published for the general interest 
of beginners and experimenters. 


LARGER LOUDSPEAKER FOR THE "TRANSPORTA 7" 


From Mr R. Wenborn of 15 Can¬ 
terbury Street, Moonee Ponds, 
Vic., we have received the de¬ 
tails of how he modified one of 
our standard "Transporta 7" port¬ 
ables to include a larger speaker. 
He also added a second battery. 
Mr Wenborn relates the details of 
hi$ conversion below 

T HE unit has been modified to take a 
“Rola” 7 x 5H, 3.5 ohm speaker 
in place of the Standard “5” model. This 
has been done without increasing the 
original size of the cabinet. A tone con¬ 
trol has also been added but this is not 
really necessary, particularly with the 
larger speaker. 

The chassis plate was modified by 
centring the new speaker on the plate 
and drilling new attaching holes to match 
the speaker. The centre of the plate was 
then cut away and trimmed to match 
the inner contour of the speaker pad 
ring. 

As the speaker had no output trans¬ 
former bracket, a new bracket was made 
from *in x 16 gauge aluminium alloy 
bent to form a “top hat’* section. The 
overall height of this bracket is 7-8in. 
The lower flanges were drilled to match 
the existing holes in the speaker pad 
ring and bolted to its rear face. The 
upper face was drilled to match the holes 
in the aerial rod bracket. 

OUTPUT TRANSFORMER 

The output transformer on the audio 
wiring board was lowered 3-16in. to 
make room for the top battery. It was 
necessary to tilt the wiring boards liin. 
to clear the speaker pressing, so eight 
brackets were made from iin. x 18 gauge 
aluminium alloy, bent at one end to 
attach to the chassis plate, and to suit 
the angle of the wiring boards at the 
other. 

Sixteen l-8in. x iin. bolts were used 
for assembly, using the existing holes 
in both chassis plate and wiring boards. 

A separate pair of leads were soldered 
to the audio board for connecting the 
batteries in parallel (positive to positive) 
and the finished assembly fitted into the 
cabinet with the speaker magnet housing 
resting firmly on a stacked pair of Ever- 
ready Batteries No. 2364 (total height 
2 l-8in.). 

The control shafts were cut to length 
and the chassis plate screwed to the 
cabinet with the batteries in position. 



The Eveready No. 2364 batteries each 
have a life of approx. 200 hours at 20 
mA to an end point of 4.8 volts. Con¬ 
necting in parallel not only lowers the 
impedance of the supply source but also 
increases the life of each battery by 


approx. 20 per cent, by halving the total 
drain. 

Alternatively only one battery may be 
connected and the other carried as a 
spare, thus obviating any risk of being 
caught with your batteries down! 


SIMPLE DEVICE TUNES UNIVERSITY RADIO 

From Mr Constantine of 124 Cooper St., Waterloo, we have received a 
particulary good suggestion on how an ordinary broadcast receiver may 
be simply modified to receive the programs of VL2UV, the University of 


N.S.W. broadcast station on 

M ODIFYING any ordinary broadcast 
reciever, with or without an RF 
stage, is a very simple procedure. All 
that is needed is an adjustable trimmer 
capacitor placed in series with the aerial 
(and RF if one is used) stage(s) gang 



tuning capacitor and a switch to short 
out this trimmer(s) when the set is need¬ 
ed to cover the normal broadcast band. 

The University Station can now be 
tuned by setting the receiver dial to 


1750Kc. Mr Constantine says: 

840Kc, switching the newly installed 
switch to the off position and adjusting 
the trimmer(s) for maximum signal on 
VL2UV. 

With the receiver dial set to 840Kc 
the oscillator frequency will be 1295Kc 
(840 plus 455 equals 1295) and subtract¬ 
ing 1295 from 1750 leaves 455, so that 
the University Station is heterodyned to 
the IF channel of the receiver on what 
is normally referred to as the “image 
frequency” of the receiver. The trimmer 
in series with the tuning gang resonates 
the “front end” circuits at 1750Kc and 
excludes any signals which would nor¬ 
mally be present on 840Kc, the actual 
dial setting of the receiver. 

In point of fact, the only Australian 
broadcast station on 840Kc is 4RK, in 
Rockhampton, Queensland, so there is 
no possibility of “break through” from 
this direction. It is rather fortunate that 
this is the case, for had one of the 
local broadcast stations occupied this 
frequency some difficulty might have 
been experienced in localities close to 
the station. 
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This illustration 
shows the anten¬ 
na atop its steel 
mast. Note that 
the gamma match 
had not as yet 
been installed. The 
SWR, in this condi¬ 
tion was unsatis¬ 
factory. 


Most amateurs, who frequent the DX bands, are aware of the popularity 
along with the consistently reliable signals propagated by the Cubical 
Quad type of antenna, yet many "fight shy" of this antenna and install 
a two or three element yagi for these bands. The reason for this is prob¬ 
ably due to the constructional difficulties often involved with the Quad. 
If this is the case, this new all aluminium version, constructed from stan¬ 
dard TV antenna parts, should prove popular. 


By Keith Jeffcoat 


T HE history of the Cubical Quad is 
quite unique, insofar as the design 
of aerials is concerned, and it might be 
interesting to examine this aspect before 
proceeding to the technical and construc¬ 
tional details of the project. 

Situated high in the Andes Mountains 
is Quito, the capital city of the South 
American republic of Ecuador, and it 
was here that, in the year 1939, a group 
of radio engineers from the United States 
set out to install and maintain the mis¬ 
sionary radio station, HCJB. The sta¬ 
tion, with a carrier power of 10,000 
watts, was designed to operate in the 
25 metre shortwave band and transmit 
the Gospel to the Northern Hemisphere. 


ing could not stand up to this treatment 
and it soon glowed red hot and began 
melting away at the tips. 

These corona discharges were so hot 
and intense that it is reported they were 
heard up to a quarter of a mile away 
from the station. The music and pro¬ 
grams of HCJB could be clearly heard 
through the quiet night air, producing a 
most awe-inspiring sight and sound to 
the local natives. 

One way to solve the problem would 
have been to move the station down to 
sea level but, for technical reasons this 
was not desirable. The engineers at 


PARASITIC BEAM 


Because of the crowded conditions pre¬ 
vailing in the 25 metre band and be¬ 
cause the programs were to be aimed 
mainly at the heartland of North 
America, a full-size, four-element pari- 
sitic beam was constructed from heavy 
duty aluminium tubing and this unit was 
erected above the station. 

When connected to the 10,000-watt 
transmitter and loaded up, this beam 
performed as it was expected and lis¬ 
tener reports were high in praise of 
the strong signal from Quito. An un¬ 
usual combination of circumstances 
however, showed that this big beam was 
doomed to have a very short life. 

Quito is, as mentioned previously, 
situated high in the mountains and the 
thin evening air, coupled with the high 
Q of the antenna and the relatively high 
power of the transmitter, combined to 
produce gigantic corona discharges from 
the tips of the beam’s driven element and 
directors. Even the heavy industrial tub¬ 


Z = 288-n. 


= OjTL 
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These diagrams serve to illustrate 
the evolution of the quad antenna 
from the folded dipole. The letter¬ 
ing corresponds to the explanation 
given in the text. 


Quito had gone against established en¬ 
gineering practice when they installed 
the station high in the mountains and, in 
doing so, they had proved that high level 
sites were superior to low or sea level 
ones insofar as the propagation of short¬ 
wave signals were concerned. HCJB 
was permanently settled in-Quito. 

A temporary solution was the instal¬ 
lation of six-inch copper balls obtained 
from sewage flush tanks and fitted to 
the ends of the elements. This was only 
a stop-gap, however, for the corona per¬ 
sisted, though at reduced intensity, and 
the balls detuned the antenna. In short, 
the whole future of the station hinged 
upon the solution of the antenna prob¬ 
lem. 

The problem was eventually solved by 
Clarence C. Moore, one of the en¬ 
gineers at the station. With the help of 
some 10 pounds (weight) of textbooks 
and much burning of the midnight oil, 
he finally evolved the idea of an “opened 
out folded dipole.” 


FIRST QUAD 

An antenna built on these lines with 
a reflector of the same shape was con¬ 
structed and erected in place of the 
charred four-element beam. With many 
worried frowns and much biting of nails 
the station staff watched the new antenna 
through the long evening hours of trans¬ 
mission. The thin, moisture-laden air 
soon deposited a film of dew on the an¬ 
tenna wires but, even with the full modu¬ 
lated power of the station, no corona 
appeared. It seemed that the problem 
of corona, at least, was solved. 

Within a very short while the new an¬ 
tenna had distinguished itself as listener 
reports, all attesting to the strength and 
reliability of the signals, flooded the sta¬ 
tion. Later on, W9LZX constructed a 
20-metre Quad and operated this for 
some time from his amateur station at 
Quito. 

Upon his return to the United States 
he applied for a patent on the antenna 
and, because the Quad radiated perpen¬ 
dicular to the plane of loop, a patent 
was granted by the U.S. Patent Office. 

A number of other Quads were con¬ 
structed, all with equal success, for sta¬ 
tions operating in similar circumstances 
to HCJB, and amateurs the whole world 
over started to copy the design for use 
on the 20, 15 and 10-metre bands. Many 
and varied were the claims for the new 
antenna—from statements of “more than 
20db forward gain from a two-element 
job,” to others by those who flatly re¬ 
fused to believe that it was anything less 
than a “complete fraud.” Not unex¬ 
pectedly, the truth lies somewhere be¬ 
tween these two extremes. 


CUBICAL QUAD 
ANTENNA FDR 
20 METRES 
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The interesting thing about the Quad 
antenna, from an amateur point of 
view, is that it was conceived by an 
amateur in the face of adversity to meet 
a specific need and did not come into 
being as the result of carefully planned 
research in some big commercial labora¬ 
tory. 

The Quad evolved from the single 
folded dipole antenna in the following 
manner: Moore reasoned that, since the 
folded dipole has a lower circuit Q than 
the single dipole, the end impedance 
would be lower and it would thus have 
a measurably lower RF voltage at its 
extremities. It would thus be less sus¬ 
ceptible to corona discharge and other 
high voltage phenomena. But could 
the idea be somehow extended? 

IMPEDANCE 

The input radiation resistance of a 
folded dipole is around 288 ohms at 
the points marked A and E in Fig. 1 
(a). If we perform an imaginary stretch¬ 
ing operation on Fig. 1 (a) until it as¬ 
sumes the shape of Fig. 1 (b) we will 
have what is virtually a half wave length 
of shorted transmission line and the in¬ 
put resistance at the feed points A and 
E will be zero ohms. 

If we extend our imaginary stretching 
to the shape shown at Fig. 1 (c) we 
will have something halfway between that 
of Fig. 1 (a) and Fig. 1 (b). We could 
reasonably expect its input resistance to 
be a value halfway between 288 and 
zero and, in fact, this is so. Measure¬ 
ments have shown that the feed resist¬ 
ance of such an antenna is around 144 
ohms. 

The radiation pattern of this diamond¬ 
shaped antenna and of the folded dipole 
is the same as the single dipole. They 
have a “figure 8” pattern and no meas¬ 
urable gain over the single dipole. 

A third method of distorting the shape 
of the folded dipole is illustrated in Fig. 

1 (d). The loop or “square” thus formed 
has two parallel elements, one above the 
other, and is fed at the centre of the 
bottom element with a balanced feed 
line. The radiation resistance of this 
loop is approximately 125 ohms. 

# ANTENNA GAIN 

Each side of the square is approxi¬ 
mately one-quarter wavelength long and 
the Jiigh impedance points fall at the 
midpoints of each side in the positions 
marked B and D. The most important 
feature of the square is the almost one 
decibel of power gain which it has over 
the folded dipole. It is virtually two 
half wave dipoles with their ends bent 
over and connected together so that it 
forms two half waves fed in phase. Two 
straight half-wave dipoles, fed in phase, 
have a power gain of one decibel. The 
folded ends of the loop slightly decrease 
this, so that it has a gain of .9db. 

Its radiation pattern (a figure 8) is 
similar to the folded dipole except for 
a slightly narrower lobe perpendicular 
to the plane of the loop and a small 
vertically polarised lobe which appears 
at right angles to the main lobe. This 
minor lobe is caused by a small amount 
of radiation from the vertical wires of 
the loop. 

As with the Yagi type beam antenna, 
further elements, also in the form of a 
loop, may be added (at the correct spac¬ 
ing) to increase the gain of the array. In 
general, the gain of an antenna with a 
director/reflector varies with the Q of 
the added element. Up to the point 


The vital dimensions of the quad 
loop plus the general form of the 
gamma match are shown in this 
diagram . The element wire should 
be pre-stretched before cutting to 
these dimensions, as they are reason¬ 
ably critical it top performance is 
desired . 

where surface conductivity becomes poor 
enough materially to affect matters, the 
Q of a parasitic element varies inversely 
as its thickness. 


These two illustra¬ 
tions of the gam¬ 
ma match capaci¬ 
tor show the al¬ 
uminium plate 
used to support 
both the weather¬ 
proofing glass jar 
and the coaxial 
lead from the 
unit . Some soft 
wax melted around 
the open end of 
the cable can be 
used to protect it. 


With a Yagi type array, having thin 
wire elements, the gain realised by the 
addition of a single reflector can be as 
high as 6db. Unfortunately, although it 
uses relatively thin wire elements, the 
very configuration of the square loop re¬ 
sults in a rather high order of radia¬ 
tion resistance and a low value of Q. 
Even so, the addition of a reflector to 
the driven element in a Quad gives a 
gain of around 5db, so that the gain 
of a two-element Quad and a two-ele¬ 
ment beam is almost identical (.ldb dif¬ 
ference). * 

When fed at the bottom of the loop 
the Quad antenna has points of maxi¬ 
mum current occurring in the horizontal 
wires. Its maximum field of radiation 
is, therefore in the horizontal plane. 
Current flowing in the vertical wires is 
considered to be out of phase and the 
vertically polarised field or radiation is 
correspondingly small. 

If desired, the feedpoint might be 
moved to point B in Fig. 1 (d) when 
the majority of radiation would be in 
the vertical plane. The polarisation of 
a radio wave is obscured after reflec¬ 
tion from the ionospheric layer so that, 
so far as transmitting is concerned, the 
results from either method would not 
differ greatly. From a receiving point 
of view the horizontally polarised an¬ 
tenna is preferred because man-made in¬ 
terference (ignition noise, etc), is usually 
vertically polarised. 

OPTIMUM SPACING 

As is always the case with any para¬ 
sitic array, the addition of a director or 
a reflector to the driven element lowers 
its radiation resistance. With the Quad, 
a spacing of .12 to .15 of a wavelength 
gives optimum gain with a radiation re¬ 
sistance of around 72 ohms. This latter 
figure assumes a minimum height above 
ground of one half-wavelength. At 
heights below this the radiation resist¬ 
ance will be lower. 

Height above ground also influences 
the angle of radiation of the Quad, as 
for most antennas. At one-quarter wave¬ 
length above ground the Quad has an 
angle of radiation of 40 degrees; at one- 
half wavelength its angle is 26 degrees 
and at one full wavelength it has 
dropped to 12 degrees. At heights below 
one-half wavelength the Quad is superior 
to the dipole as a shortwave transmit¬ 
ting antenna because, for a given height 
above ground, its angle of radiation can 
be anything up to 40 degrees lower than 
the dipole. 

At heights above one half wavelength 
the angle of radiation of the Quad and 
the dipole (or parasitic array) are ap¬ 
proximately the same. 

The horizontal radiation patterns of 
the Quad vary with the height above 
ground but, in general it is the same as 
for a two element parasitic array. The 
beam width at the half power .points is 
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approximately 75 degrees. As mentioned 
earlier, there is a small amount of ver¬ 
tical radiation from the out-of-phase 
component of the vertical wires. 

With the Quad, as with any parasitic 
array, it is possible to use a variety of 
configurations of driven element, reflec¬ 
tor or directors etc. All things taken 
into consideration, however, it is usually 
considered that a driven element plus a 
reflector is the best proposition. 

Where a reflector is used as the para¬ 
sitic element in a 20 metre Quad, opti¬ 
mum operating bandwidth can be 
achieved by tuning the antenna to 
around 14.2Mc. This assumes an operat¬ 
ing bandwidth of 3 per cent of design 
frequency and that most operating will 
be done on the higher end of the band. 

Unlike the Yagi type array, the re¬ 
flector in a Quad is made the same 
physical size as the driven element and 
tuning of it is accomplished by means 
of a shorted stub. 

The front-to-back ratio of the antenna 
is determined by the stub tuning on the 
reflector (which is quite critical) as also 
is the bandwidth over which a reason¬ 
able F/B ratio may be obtained. The 
setting which gives an optimum forward 
gain over a certain bandwidth also gives 
the best F/B ratio over the same band¬ 
width. 

When properly adjusted, the F/B of 
a Quad is approximately 25db at the 
design centre frequency, 15db at a fre¬ 
quency 3 per cent higher than the centre 
frequency and lOdb at a frequency 3 per 
cent lower than the centre frequency. 


Standard TV type cable insulators 
are used to support the element wires 
of the quad. A short length of ad¬ 
hesive tape around each one holds the 
wire firmly in place during the con¬ 
struction process. 

The F/B ratio of our 20 metre Quad 
should not be lower than 20db at the 
high end of the band and 15db at the 
low end. 

Tuning of the reflector stub is not 
only critical in so far as the F/B ratio of 
the antenna is concerned but it also has 
a pronounced effect on the forward gain 
and the minimum SWR which can be 
obtained. This is particularly so when 
the stub length is too short. The actual 
tuning of this stub will be covered at 
some length later in the article. 

Earlier it was mentioned that the sides 
of the square in the Quad antenna were 
nominally a quarter wavelength long. In 
actual fact, due to the continuous loop 
with its lack of “end effect” and the 
bending of the ends of the two dipoles 
which make up the loop, there is a 
lengthening effect which results in the 
sides of the Quad being slightly longer 


The diagonals , or crossarms, of the 
quad are attached to the 2" alum¬ 
inium tube boom by means of stand¬ 
ard TV mast clamps. No difficulties 
have been experienced with these 
in winds up to 80 m.p.h . 


a quarter wavelength of co-ax run paral¬ 
lel with the feedline. Electrically there 
is little to choose between the two 
methods but the gamma match is cheaper 
and easier to construct, so it has been 
used in our aerial. 

In our early experiments with the 
antenna, we did connect coaxial cable 
directly to the loop without any form of 
matching device. The best standing wave 
ratio we could get in this condition was 
10:1. Certainly the aerial did work in 
this condition and a number of contacts 
were had, but the reports were never up 
to the standard of those received after 
the gamma match was installed. 

Coming now to the construction of the 
antenna, the first problem which had to 
be settled was the type of material used 
in the outrigger arms. Most of the 
designs investigated seemed to favour 
bamboo for this job. On the credit side, 
bamboo is light in weight, acts as a 
good insulator for the wire elements, is 
reasonably easy to obtain and not too 
costly. 

BAMBOO ARMS 

On the debit side bamboo is inclined 
to react unfavourably (from our beam’s 
point of view) to weather conditions. 
Even when treated with epoxy resin and 
other weatherproofing compounds, bam¬ 
boo tends to split and sag in a very 
short while. One of the principal ob¬ 
jections (on the part of XYL) to the 
Quad antenna is its unsightly appear¬ 
ance. When this is multiplied by the 
effect of wind and weather on bamboo 
outriggers, it can strain the family re¬ 
lationships more than somewhat. 

There is also the possibility that bam¬ 
boo structures mounted 30 to 50 feet 
in the air could be rejected by a num¬ 
ber of the local councils as being un¬ 
sightly and unsafe and, for this reason 
we decided that, if possible, the entire 
antenna should be constructed from 
aluminium and standard TV fittings. 

Accordingly, we consulted with Messrs 
Channel Master, Aust., and are indebted 


Adjustment of the reflector element 
to resonance is accomplished by 
means of a shorted stub. High quality 
insulation material is not required 
for the separators, the voltage at 
this point being very low. 

than a free space quarter wavelength. In 
actual practice the sides of the Quad 
are very close to 0.257 of an electrical 
wavelength. 

The radiation resistance at the feed- 
point of the two element Quad is ap¬ 
proximately 70 ohms. Unlike the simple 
open-ended dipole, however, it is ex¬ 
tremely critical of the manner in which 
it is fed. Whereas the dipole may often 
be directly fed with an unbalanced feed¬ 
line (coaxial cable etc.) the Quad re¬ 
quires to be fed with a balanced feed¬ 
line; or if coax, is to be used, some 
form of balanced-to-unbalanced match¬ 
ing device is necessary. 

Because it can be fairly easily adjust¬ 
ed to quite critical standards, the 
Gamma type of matching system is most 
commonly employed with Quads. An¬ 
other method which is just as effective 
is the 1:1 coax, type balun employing 
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HI-FI STEREO AMPLI¬ 
FIER KIT (S-88). 8 

watts per channel A% 
distortion at 6 watts per 
channel. U/l push-pull 
output ganged controls, 
push-button selection. In¬ 
puts for Stereo, Mono, 
Gram, Radio and Tape 
Recorder. £71/12/-. 


HI-FI RATED 14 
WATT AMPLIFIER 

KIT tEA-3). 14 watts 
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monic distortion less 
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kc/s at max. output. 3 

separate inputs. Separate 
base and treble tone 
controls. £34/9/-. 
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V.T.V.M. KIT (V-7A). The 
V-7A measures A.C. volts to 
1,500 volts, R.M.S. 4,000 volts 
A.C., peak to peak. D.C. 
volts to 1,500 volts. Resist¬ 
ance .1 ohms to 1,000 meg¬ 
ohms. Input resistance 11 
megohms. 

£29/3/-. 


V-7A 


R.F. SIGNAL GENER¬ 
ATOR KIT (SG8). 5- 

bands 160 kc/s-220 mc/s 
3 outputs—R.F., modu¬ 
lated R.F. and 400 c/s 
audio. £ 20 / 10 /-. 


12U 


HIGH PERFORMANCE 
Sin OSCILLOSCOPE KIT 
(0-12U). Gives laboratory 
performance at less than 
utility 'scope price. Verti¬ 
cal frequency response 3 
c/s-5 Mc/s. Exceptional 
sweep circuit range of 10 
c/s-500 kc/s in five steps. 

£65. 


TV ALIGNMENT GENER¬ 
ATOR KIT (TS4A). Freq. 
range 3.6 mc/s-220 mc/s. 
Crystal marker 5.5 mc/s and 
multiples thereof. Sweep 
deviation continuously var¬ 
iable from 4 mc/s lowest 
maximum deviation to 42 
mc/s highest maximum 
deviation. £57/14/-. 
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RESISTANCE - CAPACI¬ 
TANCE BRIDGE KIT 
(C3-U). Portable A.C. 
powered, measures a wide 
range of capacitance 
0.00001-1,000 uF. Power 
factor and leakage. Resis¬ 
tance 100 ohms to 5 meg¬ 
ohms. £19/9/-. 



TS4A 

AUDIO GENERATOR 
(AG-9U), produces near- 
perfect sine waves for 
audio testing. 10 c/s-100 
Kc/s. Accuracy plus or 
minus 5%. Distortion less 
than 0.1 of 1%. £42/4/-. 
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to them for much of the information 
needed to calculate the stresses, etc., to 
which the antenna would be subjected. 
They also agreed to supply the material 
needed for construction from their stock 
of standard TV fittings, so that the en¬ 
tire unit could be duplicated by the 
average amature without the need to 
fabricate special fittings. 

In our initial design of the antenna it 
was calculated that it would withstand 
wind velocities in excess of 80 m.p.h. 
It is interesting to note that the unit has 
actually withstood gale-force winds of at 
least 70 m.p.h. which demolished several 
shop awnings in its near vicinity. 

In our original prototype antenna we 
used a length of lin diameter by 16ft 


this, so some other method must be 
found. 

The simplest method we could devise 
was to assemble each of the elements 
on a short length (around 5in) of 2in 
pipe acting as a dummy boom and then 
attach these to the boom which was bolt¬ 
ed to the top of the mast, removing the 
“dummy” boom as we did so. In this 
way the elements can be assembled lying 
flat on the ground where it is easy to 
work and where accurate measurements 
can be taken. 

The boom length required is 8ft 6in. 
Since the 2in tubing is supplied in stan¬ 
dard lengths of 9ft, it is a simple matter 
to saw 6in from one end to act as the 
dummy boom. 


DIMENSIONS OF A TRI-BAND QUAD 


Band 

Side of 
Quad (A) 

Dim. to 
Centre (B) 

Reflector 

Stub 

Length 

Gamma 

Gain 

dB 

F/B 

Ratio 

dB 

Length 

(C) 

Spacing 

(0) 

Cap. pF. 
(E) 

20 

177” 

12’6” 

38” 

35” 

2” 

100 

5.8 

25 

15 

11’8” 

8*4” 

22” 

27” 

1.5” 

75 

5.5 

20 

10 

87” 

6’2” 

17” 

18” 

1” 

50 

5.0 

25 


FIG. 4 

The chart above shows the dimensions of the loop, the gamma match and the 
reflector stubs tor the tri-band antenna . The key letters on the dimensions 
tie in with the loop illustration on page 45. 


Where the tri¬ 
band formation is 
used, a separate 
gamma match is 
necessary on each 
antenna. The coax 
cable is termina¬ 
ted at the centre 
element and all 
three elements are 
connected together 
with a length of 
300 ohm open 
wire type TV an¬ 
tenna feedline. 



aluminium tubing, with a length of 7/8in 
by 5ft 6in inserted in each end to make 
up the diagonals. We would hav e pre¬ 
ferred a single 26ft length of lin tubing, 
but it is not normally available in such 
lengths and, in any case, would be diffi¬ 
cult to transport to the site. 

After further consultation with Messrs 
Channel Master (Aust.) Pty. Ltd. it was 
decided that these diagonals could best 
be made from three 9ft lengths of lin 
tubing with the two ends of one piece 
swaged down to 7/8in, so that the three 
would fit together and form one piece. 
As the total length required is 26ft, this 
leaves 6in of overlap in each of the 
joints and makes for good structural 
rigidity 

The boom is constructed from 2in out¬ 
side diameter tubing and the diagonals 
are attached to the boom and the boom 
to the mast by means of standard TV 
mast clamps. The photographs illustrate 
the manner in which these parts are 
joined. 16-gauge enamelled copper wire 
or ordinary hookup wire can be used 
for the elements themselves, which are 
supported from the diagonals by means 
of standard TV mast mounting stand-off 
insulators. 

Because of its shape and physical size, 
the Quad is not the easiest antenna to 
assemble. If there is sufficient yard 
space it can be assembled on its side, 
attached to a “lay-over” type of mast 
and the whole thing pushed up in the 
air. However, most yards will not allow 


When assembling the diagonals to the 
dummy boom it is best to find their 
centre point by balance rather than by 
measurement. There may be only an 
inch or so between the two points, but 
that way you can be sure the antenna 
will not turn out with lopsided balance. 

It is a good idea to coat all metal 
threads with a layer of silicone grease 
or vaseline. Regardless of how good a 
job is made of the original structure, 
there will come a time when it is neces¬ 
sary to dismantle it for service. A little 
time taken to coat the threads at the 
start will save a lot of time with pene¬ 
trating oil later on. 

The standoff insulators through which 
the element wires are run should be 
affixed exactly 12ft 6in from the centre 
of the diagonals. This will leave ap¬ 
proximately 3in overhang at each end. 
The ends of the diagonal tubes should 
be plugged with a cork or wooden plug 
to prevent the wind from setting up an 
unpleasant howl as it passes across the 
ends of the tube (this was neglecated in 
our first prototype and strained our 
neighbour relations somewhat). 

The dimensions of the antenna are 
give nin Fig. 2 and, as can be seen from 
these, each side of the element loop 
measures 17ft 7in. This dimension is 
critical and should be closely adhered to 
if proper operation is to be achieved. 

Whether you use single or multi-strand 
wire for the elements, it is a good idea 
to “pre-stretch” it before installing it in 
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REPLACEMENT CRYSTAL 
CARTRIDGES 


GP67-IG. A high-quality monaural 
turnover cartridge with an extended fre¬ 
quency response and excellent tracking 
capabilities. A standard replacement 
crystal cartridge for most players and 
changers. Replaces HGP37 and GP65 
series. Standard 1" mounting bracket. 
Improved performance. 

PRICE: 

Twin sapphire Styli £2/18/6. 
Sapphire-diamond Styli £4/19/6. 


GP67-2G. High gain turnover crystal 
Cartridge, suitable for reproducing stan¬ 
dard and microgroove recordings with 
low gain amplifier. 

PRICE: 

Twin Sapphire Styli £2/3/-. 

Sapphire/diamond Styli £4/4/-. 


HGP39. Crystal Cartridge. Available 
for standard or L.P. recordings for use 
with HGP20 and HGP40 Pick-up Arms. 
PRICE. 

Single Sapphire Stylus £3/12/6. 

Single Diamond Stylus £3/13/6. 


r STEREOPHONIC 
CARTRIDGES 


GP73 Series. Turnover stereophonic 
cartridge, plays all types of recordings. 
GP73-2. Medium output. GP73-5. High 
output. Available with standard 1" 
mounting bracket (type A), or special 
mounting bracket for end mounting (type 
B). 

PRICE: Twin Sapphire Styli £3/6/-. 
Sapphire/diamond Stylus £7/13/6. 

GP71 Series. Cartridge plays stereo and 
L.P. recordings, non-turnover type. 
PRICES: GP71, with Sapphire Stylus, 
£3/6/-. GP71, with Diamond Styli, 

£5/16/6. 

GP81. Turnover stereophonic CERAMIC 
Cartridge, ideal for hot and humid con¬ 
ditions. Plays all types of recordings. 
Universal mounting bracket. 

PRICE: Twin Sapphire Styli £3/19/6. 
Sapphire/diamond Stylus £7/19/6. 
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the loop. If this is not done there is 
a possibility that wind and weather will 
do the job for you, resulting in a change 
of the antenna’s resonant frequency and 
a general unsightly appearance. 

When constructing the reflector 
element, an insulator must be placed in 
the centre of one side to accommodate 
the shorted stub by which this element 
is tuned. In order to prevent the weight 
of the stub from causing sag in this 
element it is a good idea to attach a 
piece of nylon or other cord from this 
insulator to the boom in such a fashion 
that the weight is removed from the 
element. 

REFLECTOR STUB 

The reflector stub should be made 
around 40in long with a spacing of 3in 
between the wires. Matching is achieved 
by sliding a short length of wire with 
an alligator clip at each end up or down 
the stub and setting it at the point which 
gives the best front-to-back ratio. In 
our model, pieces of 1-16in thick high- 
impact polystyrene were used as spacers, 
although plywood, well impregnated with 
wax, would have done. Ordinary shield¬ 
ed wire with its outer plastic cover re¬ 
moved was used for the stub wires. It 
is convenient because of its rigidity and 
the ease with which the shorting clips 
can be slid along it. 

Because of the gamma match used, 
the driven element does not require an 
insulator at the drive point but it does 
need some means of affixing and sup¬ 
porting the co-ax and the gamma match 
capacitor. In our original version we did 
use an insulator as the tie point but a 
much better means was later devised 
and is illustrated in the accompanying 
photograph. 

This consists of a small aluminium 
plate approximately 4in by 2in with a 
3-8in hole in one end through which the 
co-ax is fed. A plastic cable clamp 
secures the co-ax to the plate. A small 
hole immediately above the co-ax entry 
provides a tie point from which nylon 
cord may be used to suspend the unit 
from the boom. Two small holes at 
the bottom corners allow the element 
wire to be passed through and across the 
plate, making a convenient point at 
which to attach the outer braiding of the 
co-ax to the element. 

GAMMA MATCH 

The problem of waterproofing the 
gamma matching capacitor is very easily 
overcome by encasing the unit in a 
screw-top glass jar. Two ceramic feed¬ 
through insulators allow entry of the con¬ 
necting wires into the jar and, with a 
plastic washer under the outer section, 
ensure that the unit will be waterproof. 

The capacitor is mechanically and elec¬ 
trically connected by means of two 
pieces of 10 gauge copper wire. After 
adjustment of the gamma match the 
glass jar can be screwed to the lid with 
a little silicone grease or vaseline applied 
to the join to aid in later possible re¬ 
moval for adjustment. 

If the elements have been carefully 
cut to the required length and the an¬ 
tenna is well clear of surrounding ob¬ 
jects, the length of the gamma “leg” 
will be around 35in and the setting of 
the capacitor around 80 to lOOpF. In 
practice, it will be found that this ideal 
situation seldom exists and it is better 
to make the gamma “leg” much longer 
than the theoretical length, with the 
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thought in mind that it is much easier 
to remove excess length when the an¬ 
tenna is in the air than to add a few 
inches to it. 

In our case, with buildings and other 
antennas close to the aerial, the ‘leg” 
worked out at 58in with approximately 
50pF of capacitance. Regardless of the 
psysical situation of the antenna it 
should be possible to achieve a near¬ 
perfect match to the co-ax feed and the 
transmitter with the gamma system. 

The “leg” of the gamma match should 
be spaced 2in from the element wire and 
small perspex or high impact polystyrene 
spacers with holes drilled 2in apart can 
be used for this job. It will be neces¬ 
sary to remove any insulation on the 
element wire for the length of the 
gamma match to facilitate adjustment 
The “leg” wire can be made from shield¬ 
ed wire and its outer cover removed 
just as was done with the reflector stub. 

Each and every amateur will have 
his own ideas on what to use for a 
support for the antenna, but, in our 
case, we found it most convenient and 
economical once again to make use of 
standard prefabricated TV parts in the 
shape of a 30ft “push-up” pipe mast 
These are arranged in three 10ft telescop¬ 
ing sections and are most simple and 
easy to erect. 

During the tuning of our antenna 
we found it most convenient to be able 
to push the mast up to about two-thirds 
of its full height when adjustments of 
the stub and capacitor can be made from 
the top of a stepladder. There will 
be usually little change in the tuning 
when the antenna is pushed to its full 
height. 

The top set of guy wires can be in¬ 
stalled about halfway up the last 10ft 
section and they must be brought away 
at a fairly acute angle, otherwise they 
will foul the ends of the aerial. Special 
ballbearing type rotating guy rings are 
available as optional extras with these 
masts so that the whole mast can be 
rotated from the bottom. Alternatively, 
a TV type rotator unit may be mounted 
at the top of the mast. 

SWR BRIDGE 

While it is possible to match the coax 
cable to the antenna by means of 
field strength meters, etc., by far the 
most satisfactory results will be achiev¬ 
ed when a SWR bridge is used in the 
line. Such a bridge is neither costly 
nor difficult to construct, a suitable unit 
having been described in the May, 1961, 
issue of the magazine. 

Matching of the antenna is simplified 
if the SWR bridge can be viewed while 
the actual adjustments are being carried 
out. To this end it is worthwhile hav¬ 
ing a break in the cable a few feet from 
the feedpoint into which a SWR bridge 
can be installed. Waterproof connectors 
can be used and the point wrapped with 
plastic tape after adjustments are com¬ 
pleted and the bridge removed. 

For the greatest accuracy of readings 
and a minimum amount of interference 
to other amateurs, matching is best car¬ 
ried out with the transmitter running at 
considerably reduced power input. One 
easy way of doing this is to place a fair¬ 
ly nigh value resistor in series with the 
screen of the final valve. Two to three 
watts should be plenty to ensure an ade¬ 
quate reading on the SWR meter. 

The two adjustments of gamma length 
and capacitor setting are interlocking so 
that, unless a set procedure is adopted 


during tuning, there is a tendency to go 
around in circles, compensating for mis- 
adjustments of one variable by varying 
another. As mentioned previously, the 
theoretical gamma length is 35in for 
14Mc, so it is best to commence our ad¬ 
justments with the leg set to this length. 
A shorting clip to connect the gamma 
to the element wire can be made from 
two alligator clips soldered end to end. 

With the SWR meter installed in the 
line and set to the reflected power posi¬ 
tion, tune the transmitter to the centre 
of the band and adjust the gamma match 
capacitor for a minimum reading on the 
meter. Now adjust the position of the 
shorting clip on the gamma leg to the 
position which indicates minimum re¬ 
flected power. 

Next, tune the transmitter across the 
band and note the frequency at which 
minimum SWR is indicated. You will 
probably find it to be somewhere lower 
than the centre of the band position at 
which the adjustments were carried out. 
With the transmitter tuned to this new 
frequency, readjust first the capacitor and 
then the shorting clip for best SWR. 

F/B RATIO 

Tune the transmitter across the band 
again and note the SWR. You should 
now find that it has moved to minimum 
reading at a higher frequency just short 
of band centre. Set the transmitter to 
this frequency and once again carry out 
the two adjustments, when you should 
find that your minimum SWR will be 
practically “spot-on” the band centre. 

Having set the driven element to reso¬ 
nance, we can now adjust the reflector 
for best front to back ratio, using the 
station receiver as our test equipment 
for this adjustment. The SWR bridge 
can be left in the line, for it will be 
necessary to make a slight readjustment 
of the gamma tuning after adjusting the 
reflector. 

For this test you will require the assist¬ 
ance of another amateur station with a 
strong signal at your location, preferably 
not someone situated too close. 

Adjustment of the reflector is carried 
out by turning the beam back on to the 
received station and setting the stub to 
the length which gives a MINIMUM of 
signal strength at the receiver. The pro¬ 
cess is simplified if an extension lead is 
run from the receiver “S” meter or loud¬ 
speaker to the position in which the ad¬ 
justment is being carried out. 

For best results, tests and adjustments 
for F/B ratio should be carried out 
with several stations in different loca¬ 
tions as, under certain propagation con¬ 
ditions, false readings and results can be 
obtained. The best position is that which 
gives the best overall results. 

After setting the reflector, it is wise 
to once again check the setting of the 
gamma match with the transmitter tun¬ 
ed to the centre of the band. Only a 
slight readjustment should be necessary 
once again to achieve a minimum SWR. 

While the antenna which we have con¬ 
structed and described is only a single¬ 
band unit designed for use on 20M, there 
is no reason why, if you so desire, the 
antenna could not be made for operation 
on three bands (20, 15 and 10 metres). It 
would only be a matter of adding two 
more loops inside both the driven ele¬ 
ments and reflector and providing a sep¬ 
arate gamma match for each of the 
driven elements and reflectors. 

The same spacing (8ft 6in) could be 
preserved between elements, in which 


case the gain on 15M would be 5.5db 
and on 10M 5.0db, while the F/B ratio 
at 10M would be 25db and on 15M 
20db. 

The three antennas could be joined 
together with 300 ohm open-wire type 
TV feeder and fed in the centre as illus¬ 
trated in Fig. (3). TV stand-off insula¬ 
tors of the type used to mount the wire 
elements of the 20M section could be 
mounted further back along the diago¬ 
nals and used to secure the 15 and 10M 
elements. The chart shown as Fig. (4) 
gives the critical dimensions of such a 
three-band quad. 


If you want 

STEREO 

EQUIPMENT 

you'll deal better with 

H.B. RADIO PRODUCTS 

Cabinets for equipment and speakers 
AT FACTORY PRICBS are available 
from stock or we'll make to your 
order. 

You will find our value terrific on 
Amplifiers—Stereo, radio chassis— 
changers — players — Speakers — 
tape decks. 

JUNE SPECIALS: 

I TWIN TEN STEREO 
AMPLIFIER 

| Twenty Wefts, Separate treble and 1 
i bass controls, push-pull, No | 
Speakers. 

£36 

Packing included 

RADIOMASTER 
STEREO AMPLIFIER 

| 4 valves, 4 watts per channel, | 

| colossal tone plus 2 magnavox f 
§9x6 speakers. 

Only £19/19/- 

Packing included. 

8-ELEMENT TV 
AERIALS 

| Highly efficient and designed § 
| especially for weak signal areas, § 

| NEW IN CARTON £5 j 

I FREE DELIVERY TO TRANSPORT | 

Simmirami iiiniiiiinin.1 

Write tor catalogue 

H.B. RADIO PRODUCTS 

Manufacturers of Quality Radio 
and Radio Furniture for 31 years. 

103 — 105 Catherine Street, 
LEICHHARDT, SYDNEY. 

Telephone: LM5580. 
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Ever stop to think what we mean when we talk about a "bridge" network? One reader did 
this month, and our Answer Man has delved into both the theory and practice of this config¬ 
uration. While what is discussed is not the only form of bridge, or the only way they are used, 

it is probably enough for one session. 


Question: How does a bridge work 
and what is it used for? 

Answer: To deal with all the uses to 
which bridge circuits may be put would 
be a very big task indeed. We will, 
therefore, deal with one of the more 
common ones. In order to understand 
the operation of a bridge, which is a 
relatively simple network, we will start 
right at the bottom and build up. 

Let us begin by considering two re¬ 
sistors in series, across which is applied 
a voltage from a battery as in Fig. 1. 
Now a current will flow through the 
resistors and a voltage will be applied 
to each. If the two resistors are equal 
in value, then the voltage between 
points A and B will equal the voltage 
between points B and C. In this case it 
is one volt across each as the total volt¬ 
age is two volts. If the resistors are of 
unequal values, then the voltage will 
be divided in the same ratio as the re¬ 
sistor values. 

OHM'S LAW 

What we have just said in the previ¬ 
ous paragraph amounts to Ohms Law. 
Should you feel a bit scared about 
Ohm’s Law and the mathematics, then 
you may skip over it for now without 
losing the meaning in any way. Per¬ 
haps, later, you might come back to it. 

Ohm’s Law says that the current flow¬ 
ing around a circuit is proportional to 
the applied voltage and inversely pro¬ 
portional to the resistance. Written 
down as a formula we have, 

I=E/R, where I is the current in am¬ 
peres, 

E is the applied voltage, 

R is the resistance in ohms. 

To suit each requirement, the above 
formula may be re-written, 

R=E/I or E— RI. 

We shall return now to our resistors 
and battery to make a simple calcula¬ 
tion of current flowing around our cir¬ 
cuit. With Rl and R2 each 100 ohms, 
and battery 2 volts, we have: 

1=2/200=.01 ampere. 

The voltage drop across Rl may now 
be calculated. 

E=100 x .01 = 1 volt. 

Similarly, the voltage drop across R2 
may be calculated and will be 1 volt 
also. In other words, we have 1 volt 
between points A and B and points B 
and C, 

Proceeding further, we will add two 
more resistors, R3 and R4, across Rl 
and R2 as shown in fig. 2. If we make 
R3 and R4 each 100 ohms as with Rl 
and R2, our previous calculations will 
again apply. 

Note that the voltage across points 


A and B, B and C, A and D, D and C, 
is the same in every case. 

Now let us change R3 and R4 to 
500 ohms each. By a similar calculation 
to the previous one it will be found 
mat the voltage across each resistor is 
still one volt. This shows that it is the 
ratio between the two resistor values 
that is important, rather than the actual 
values themselves. 

Next, assuming Rl and R2 are equal, 
and that R3 and R4 are equal (without 
these groups being necessarily equal to 
each other) let us consider the voltage 
which would appear between points B 



Fig . 1. When two resistors of equal 
value are connected across a voltage, 
equal voltages appear across them . 
{Fig, 2). Two such equal networks 
form the basis of the popular "bridge" 
configuration. 

and D. With reference to point A, both 
points are 1 volt negative, or exactly 
equal in value. Thus there is no differ¬ 
ence between them, or no voltage be¬ 
tween B and D. 

But what happens if we change the 
value of any one of the four resistors? 
Suppose R3 to be 300 instead of 500 
ohms. By calculation, the voltage be¬ 
tween A and D is now .75 volt, with 
1.25 volts between D and C. The sys¬ 
tem is obviously unbalanced and our 
voltmeter will show a value of .25 volt 
between B and D. 

Note particularly that we can restore 
the balanced zero voltage condition in 
several ways. We can change R3 back 
to 500 ohms, or we can leave R3 at 
300 ohms and reduce Rl in the same 
ratio, i.e., to 60 ohms. Again, we could 
increase R2 so the ratio R1-R2 becomes 
the same as the ratio R3-R4. (R2 would 
become 166 ohms.) 

A very important use for such a 
bridge is the measurement of resistance. 
In its simplest form (figure 3) Rl and 
R3 are of a known fixed value, R2 is 
a calibrated variable resistor, and R4 is 
the unknown resistor whose value we 
wish to measure, A centre zero meter 


is connected between points B and D, 
and a battery across A and C. 

Suppose now, that we wish to mea¬ 
sure an unknown resistor and the arms 
Rl and R3 are each 1000 ohms. The 
unknown is fixed to the terminals pro¬ 
vided and R2 varied until the meter 
shows zero voltage or “balance.” After 
balancing the bridge, we find that the 
calibrated R2 shows a value of 674 
ohms. 

Let us see what we have so far — 
Rl and R3 both 1,000 ohms and R2, 
674 ohms As the bridge has been 
balanced, then R4, the resistor we are 
measuring, must also be 674 ohms. 

This, then, is the Wheatstone Bridge 
in its simplest form. In order to measure 
resistors ranging from a fraction of an 
ohm to high values, the variable resistor 
R2 would have to cover the full range 
required. As R2 must be accurately cali¬ 
brated, this would be very expensive in¬ 
deed. 

How do we get around such a prob¬ 
lem? Fortunately, there is a way out. 
Let us go back to the example problem 
just discussed. In this case we assumed 
Rl and R3 to be equal and, on that 
basis, R2 and R4 would also be equal 
when the bridge balanced. But Rl and 
R3 need not necessarily be equal. If, 
for example, R3 is made 10 times greater 
than Rl, the bridge will balance when 
R4 is exactly 10 times greater than R2. 

This is the basis of what is called the 
“ratio arm,” and the idea is normally ex¬ 
panded to give a wide measuring range 
from a relatively small range of R2. A 
typical set of ratios available from the 
“ratio arm” would be; divide by 10, 
divide by 100, divide by 1,000, and 
multiply by 10, 100 and 1,000. 

In practice, R2 usually takes the form 
of a “decade” series, or “decade box.” 



Fig. 3. Although drawn differently, 
this is really the same as figure 2. 
R4 is measured by comparing it with 
R2. A 7 and A3 are assumed equal 
in this case . 
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This has a number of 11-position switches, usually three 
to six, and banks of precision fixed resistors. The first switch 
may select 0-1-2-3-etc., up to 10. The next range would be 
0-10-20-etc., up to 100, and so on. 

Proceeding further, fig. 4 shows two batteries, one a 
low voltage of about three volts for measuring low values ot 
resistance and the other a high voltage, say 45 volts, for 
high values. The meter may be a centre zero microam¬ 
meter or better still, an elaborate and expensive mirror gal¬ 
vanometer. 

In series with the meter, a push-button type of switch 
is provided. This protects the meter against overload such 
as when the bridge is badly unbalanced, no resistor across R4 
terminals, or when a highly inductive resistor is to be meas¬ 
ured. The push-button also provides a useful facility when 
the bridge is close to being balanced. The button is pressed 
and released and by so doing any small movement of the 
meter may be more readily observed. A second push-button 
is put in series with a shunt across the meter to reduce its 
sensitivity. 

Some instruments are housed complete in a cabinet, 
either of metal or polished wood. On the other hand, the 
galvanometer or decade box can be separate items. At this 
stage, a word of explanation on the operation of our bridge 
would be in order. 

Before starting a measurement on the 
bridge, it is wise to ascertain the ap¬ 
proximate value of the resistor, if this is 
not already known. An ohmmeter would 
be quite suitable. The low voltage bat¬ 
tery is selected and suitable ratio arms 
chosen. Then the knobs of R2 are set 
to the nominal value of the resistor to 
be measured. 

Let us take an example. Suppose the 
multimeter shows the unknown value to 
be about 500,000 ohms. Set R2 to 50K, 

R1 to 100 and R3 to 1,000. Now press 
K1 and note the deflection of the meter. 

Experience will soon show whether we 
are too high or too low, according to the 
direction of movement of the pointer. 

Suppose we are too low. Then the next 
lower decade knob should be increased 
(still pressing Kl) until the meter crosses 
the zero line. Turn back one position 
and repeat the process until the meter 
reads zero. 

MORE SENSITIVITY 

Before this stage is reached, it is pos¬ 
sible that we have long since run out 
of sensitivity. In such an event, K2 
should be pressed to remove the shunt 
from the meter and zero reading again 
achieved. Release K2, select the high 
voltage battery and continue the process 
until final balance is obtained. 

Suppose the knobs of R2 are indicat¬ 
ing 51472. Now, taking our ratio arms 
into account, we must multiply by 1,000 
and divide by 100 — in other words, 
multiply by 10. This gives our final 
value as 514,720 ohms. By the way, 
some instruments simplify the ratio arm 
switching and only show the actual mul¬ 
tiplication or division factor to be used. 

For those who so desire, we will have 
a look at the mathematics of our bridge. 

(You* may skip this one also if you wish.) 

Here is a simple exercise in algebra. In¬ 
stead of a wordy description we need 
only say — at balance, R1/R2 = R3/R4. 

In our previous example, R1 was 100, 

R3 was 1,000 and R2 found to be 51472 
ohms. Substituting these values in our 
equation we have, 100/51472 == 

1000/R4. The solution gives R4 as 
514,720 ohms. 

Phew, sounds a labourious task to say 
the least. Fortunately, this is not the 
case, as in practice, the art can be mas¬ 
tered quickly and a measurement made 
fairly rapidly. By this method it is pos¬ 
sible to make very accurate measure¬ 
ments, according to the quality of the in¬ 
strument and skill of the operator. 


This circuit shows most of the facilities and controls 
found on a practical bridge. Note how the ratio ot R1 
to R3 can be varied to multiply or divide the value of 
R2. The meter should be a centre zero type . 


WHAT GOES ON UNDER THIS (OVER IS YOUR BUSINESS! 

The view above, of the disassembled Neumann U-67 condenser 
microphone, is one of the rare occasions you’ll have to inspect its 
inner assembly . . . (unless you can’t resist the temptation) because 
the U-67 operates virtually service-free. Reasons why? Design 
innovations perfected after 30 years of extensive research. Here are 
a few: 

TWO MYLAR DIAPHRAGMS Polyester GRID CIRCUIT COMPONENT PRO- 
foil with evaporation depositor gold, TECTION As a safeguard against 
forms each of the two diaphragms. Its humidity all input components are en- 
effeetive resistance to heat, moisture, capsulated in high resistance silicon 
and aging, gives it longevity far beyond compound, 
the limitations of commonly used mat¬ 
erials. EF 86 TUBE “Garden-Variety” plug-in 

PRINTED CIRCUITS Shock damage and EF 86 tube, replacement by user 
instability are not for the U-67. Print- achieves outstanding low-noise per- 
ed circuits are used where advanta^- formance without microphonics. Tube 
eous. socket is of Teflon. 

To such developments add the most versatile operating facilities ever 
built into one microphone . . . switch controlled directional charac¬ 
teristics (all three patterns), voice-music bass cut-off switch, and 
overload protection switch for extreme close - up miking. These 
separate compensation possibilities and its foolproof construction, 
make the U-67 the most functional and the most desirable studio 
microphone available. 

For complete specifications and more details on the U~67 request bulletin 1-a . 

Australian National Distributors: 

Telephones: 63-8166. 63-8211. 

Simon Gray Pty . Ltd. 28 ELIZABETH STREET, MELBOURNE, VICTORIA 
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ELECTRONIC 


KITSETS BUILD IT YOURSELF ... FOR HALF PRICE 


1. OXERS 1 

2. OXERS 2 

3. DXERS 3 

4. S/W 3 Band 3 

5. Little General 1961 

6. Interstate 5 

7. Dual Wave 5 

8. Dual Wave 6 

9. Portagram 

10. Portaplayer 

11. Stereogram 

12. S/W Conv. (bait.) 1 

13. S/W Conv. (batt.) 2 

14. S/W Conv. (A.C.) 1 

15. S/W Conv. (A.C.) 2 

16. All Wave Conv. 1 

17. All Wave Conv. 2 

18. 50 Mc/s Conv. 

19. 144 Mc/s Conv. 

20. Tape Amp. No. 3 

21. Tape Amp. No. 4 

22. Stereo Tape Amp. 

23. Stereo Headphone 
Adapter 

24. Playmaster Stereo 

"DON'T BUY" 


Control Unit No. 9 

25. Playmaster Stereo 
Control Unit No. 10 

26. Low Noise Transistor 
Control Unit 

27. 4 Channel Audio 
Mixer 

28. Playmaster Mono 
Control Unit 

29. Playmaster Tuner 
No. 3 

30. Playmaster 
Program Source 

31. Playmaster Unit 
Program Source 

32. Mullafd Wide 
Band Tuner 

33. Hi-Fi 3 Amp. 

34. Mullard 3-3 Amp. 

35. Mullard 5-10 Amp. 

36. Mullard 5-20 Amp. 

37. Stereo Headphone 
Amplifier 

38. Mullard 2-2 Stereo 


39. Unit 2 Stereo 

40. Unit 3 Stereo 

41. Playmaster lOw 
Stereo 

42. Playmaster 17w 
Stereo 

43. Philips Twin 10 
Stereo 

44. 13 watt P.A. Amp. 

45. 25 watt P.A. Amp. 

46. 35 waft P.A. Amp. 

47. 100 waft P.A. Amp. 

48. Standard 13 watt 
Guitar Amp. 

49. Standard 25 watt 
Guitar Amp. 

50. "Golden Series" 
lOw Guitar Amp. 

51. "Golden Series" 
20w Guitar Amp. 

52. Transistor 1 

53. Transistor 2 

54. Transistor 3 

55. Transistor 4 

56. Transistor 6 


57. Transporta 7 

58. Transporta (R.F.) 7 

59. Transistor (B/C) 8 

60. Transistor 3 band 8 

61. 3" C.R.O. 

62. 5" W/range C.R.O. 

63. W/range Aud. Osc. 

64. Sweep Generator 

65. 6 Volt Tachometer 

66. 12 Volt Tachometer 

67. G.D.O. Adapter 

68. R/C Bridge 

69. Valve and 
Transistor Tester 

70. Electronic Stetho 

71. Transistor W/meter 

72. Transistorised 
Signal Tracer 

73. Pattern Generator 

74. Transistor Stereo 
Amplifier 2 Watt 

75. Transistor Stereo 
Amplifier 4 Watt 

76. Transistor P.A. 
Amplifier 10 Watt 

REQUIREMENTS 


BEFORE WE QUOTE FOR YOUR 


WE STOCK Metalwork and Panels f or Radio TV & Hobbies projects and 
numerous other types. 

ALUM & STEEL RECORDING TAPE 




m 




CHASSIS 
ALUM PANELS 
AMPLIFIERS 
PREAMPS 
SPEAKERS 
MICROPHONES 
TAPE DECKS 


VALVES 
TRANSISTORS 
PICTURE TUBES 
TRANSFORMERS 
CHOKES 
TV AERIALS 


TV COMPONENTS 
CONDENSERS 
RESISTORS 
RECORD PLAYERS 
RECORD 
CHANGERS 
TRANSCRIPTION 
UNITS 
METERS 


TEST EQUIPMENT 
PICKUPS 
CARTRIDGES 
STYLI 

VIBRATORS 

PRINTED 

CIRCUITS 

COILS 


ELECTRONIC DEVELOPMENTS 

NICHOLAS BUILDING—37 SWANSTON ST. f 
Phone:63-5973. MELBOURNE—VICTORIA Phone:63-5973 
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DEVELOPMENTS 


TRANSISTORISED SERVICE OSCILLATOR 

FULL KIT OF PARTS AS PER 

R., TV & H., MARCH 1962 

ONLY £12/8/6 

“LEARN WHILE YOU BUILD M KIT 

COMPREHENSIVE 3 STAGE PROGRAM 
FROM BEGINNER TO CONSTRUCTOR 

Write for details NOW 

OTHER POPULAR KITS FOR 1962 

"Unit 2 " Stereo 
Amplifier 

£37/12/6 

STEREO TAPE 
AMPLIFIER 

£39/14/6 

G.D.O. 

ADAPTOR 

£8/16/6 

50 and 144 MC/S 
CONVERTERS 

£6/12/6 

plus crystal 

TRANSPORTA 7 
R.F. 

£23/12/6 

ELECTRONIC 

STETHOSCOPE 

£17/18/6 

Golden Series 

20 Watt Guitar 
Amplifier 
£28/15/- 

MULLARD 2-2 
STEREO AMP 

£21/18/6 

STD. 25 WATT 
GUITAR AMP 

£24/15/- 

INTERSTATE 

FIVE 

£16/14/6 

R/C 

BRIDGE 

£24/16/- 

HI-FI THREE 
AMPLIFIER 

£14/18/6 


Stereo Control 
Unit No. 9 

£12/15/- 

Valve and 
Transistor Tester 

£29/14/6 

PLAYMASTER 
"TWIN 10" Stereo 

£36/18/6 

6V AND 12V 
TACHOMETER 

£14/16/6 

...^,r., r , f , f ffrfrrffrrrrfrffffffrffrfffffff frrfrrrff jujj jjj 


MINIWATT TWIN 10 STEREO 

POPULAR FROM ITS INTRODUCTION —THIS KIT IS OUTSELLING ALL IN THE MOD¬ 
ERATE POWER CLASS. WITH ITS EXCELLE NT FREQUENCY RESPONSE, LOW DISTOR¬ 
TION FIGURE, 10 WATTS PER CHANNEL OUTPUT, HIGH INPUT SENSITIVITY, AND 
COMPLETLY SELF CONTAINED IN A SINGL E UNIT, AT A REMARKABLY LOW COST — 

£ 36 ' 12'6 NETT. FOR THE FULL KIT. 


ELECTRONIC DEVELOPMENTS 

NICHOLAS BUILDING — 37 SWANSTON ST., 

PHONE 63-5973 MELBOURNE — VICTORIA PHONE 63-5973 




Radio , Television & Hobbies, June, 1962 


55 















































































T HE advantages of the electronic 
shooting gallery over the real thing 
are many. Chief among them is safety. 
While no one in their right minds would 
include target practice—with real pis¬ 
tols—in a teenage party game, the elec¬ 
tronic version is perfectly safe, and will 
help to lift many a gathering from the 
doldrums. 

In addition, there is no noise problem, 
and no cost problem. A game can be 
played at any time and continue as 
long as may be desired, or the indi¬ 
vidual may indulge in practice shoots 
whenever ne feels inclined. 

Most electronic shooting galleries use 
a pulse of light which is beamed to fall 
on the target as a small spot. A light de¬ 
tector of some description is mounted be¬ 
hind the bulls-eye’ which, with its 
associated circuitry, will give an audible 
or visual indication when ever a “hit” is 
scored. 

For the light source we adapted the 
focussing tube used in the Light Beam 
Relay Unit (September 1961) by fitting 
a pistol handle carved from wood. Full 
details of this handle, light source, and 
trigger switch will be given later. 

Our light detector consists of a photo- 

conductive cell, a two transistor direct- 
coupled amplifier, a relay and a bell. 
Both target and pistol are operated by 
separate batteries, making it completely 

An Electronic Pistol Range 

self contained and portable, but mains 
operation could be considered. 

All experiments were made over dis¬ 
tances between 10 and 16 feet. At dis¬ 
tances exceeding this, correct aim be¬ 
comes extremely difficult and is only re¬ 
commended for more experienced play¬ 
ers. 

As this is the first occasion on which 
we have featured a photo-conductive 
type cell it is fitting that we should go 
into some detail concerning this device. 

By John Davidson 

Photo-conductive cells consist of a 
thin film of semi-conductor material 
whose conductivity changes with the in¬ 
tensity of the illumination. They gener¬ 
ally employ materials different from 
those commonly used in transistors and 
d : odes, the usual ones being compound 
semi-conductors such as lead sulphide, 
indium antimonide, cadmium sulphide 
and others. Choice of materials largely 
determines the properties of the cell, 
e.g. spectral response, signal-to-noise 
ratio and time constant. 

In its commercially available form 
the cell is hermetically encapsulated in 
glass and a special, impermeable syn¬ 
thetic resin, all of which ensures rugged 
construction. A wide field of applica¬ 
tion is possible for this device, the most 


Although the target in the top pic¬ 
ture looks fairly conventional, both 
it and the pistol are something 
special . The target is light sensitive 
and the pistol "fires" a pulse of light. 
The lower picture shows a rear view 
of the target, showing photo - cell 
housing, amplifier, batteries, etc. 
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One field of electronics we have not exploited to any great extent so 
far is that of electronic games. To start the ball rolling, here is an 
electronic shooting gallery. It is completely portable and will! provide 
hours of enjoyment for marksmen of all ages. In addition, it offers an 
intriguing electronic project for those seeking something different at 
which to try their hand. 























prominent at present being automatic 
control of picture brightness in television 
receivers. 

The photo-conductive cell may be con¬ 
sidered, for all practical purposes, as a 
light-sensitive resistor, the resistance of 
the average unit varying from 8 to 10 
megohms in total darkness to only a few 
hundred ohms under conditions of high 
illumination. 

The cell we used was a cadmium sul¬ 
phide type, Philips B8-731-03, and these 
appear to be the most readily available. 
They are relatively inexpensive, in that 
the change from a pound note should 
buy a few 1 watt resistors. 

DC AMPLIFIER 

There are many ways in which the 
varying resistance of this device may be 
exploited, but the one we have used 
appears to be particularly effective. Re¬ 
ference to the circuit will give some idea 
how it is connected, two transistors 
functioning as a direct coupled ampli¬ 
fier to provide suffient gain to operate 
the relay. 

More precisely, the cell is connected 
between the base and emitter of the first 
transistor, Tl, which in turn is con¬ 
nected between the base and negative 
supply of the second transistor T2. 

During the dark conditions of the 
photo-conductive cell, the base circuit 
of Tl may be considered open circuit 
and a considerable leakage current Iceo 
flows from collector to emitter. This 
current flow causes the base of T2 to 
remain negative with respect to the 
emitter. 

The bias on T2 produces a condition 
near saturation, in which the collector 
voltage is low and the current high. The 
relay, being the collector load, will re¬ 
main energised until light strikes the 
photo-conductive cell. 

Light striking the cell will reduce its 
resistance to the extent where it becomes 
a significant shunt between the base and 
the emitter of Tl. The collector-emitter 
leakage current Iceo will now be reduced 
considerably, in turn reducing the nega¬ 
tive potential applied to the base of 
T2. 

A reduction in the base-emitter for¬ 
ward bias is accompanied by a reduc¬ 
tion in the collector current, allowing 
the relay to de-energise. On releasing, 
the relay change-over contacts, as well as 
connecting the bell, will also disconnect 
its own coil from the negative supply. 
This produces a lock-out condition and 
results in continuous operation of the 
bell. 



Above: A close up of the amplifier board, showing virtually all the components . 
The relay is fi at top right, the two transistors below it, and the sensitivity pot 
to the left. Below: The circuit (right) of the board shown above and (left) 
cf the pistol, which is a self-contained unit . 



the circuit for use. 

Correct setting of the sensitivity con¬ 
trol is obtained by firstly placing the tar¬ 
get in the required position, preferably 
in an area of moderate light intensity. 
With the sensitivity control tab pot set 
at maximum resistance, and the relay 
energised, slowly reduce the pot to a 


value just prior to that at which the 
relay will release. 

The circuit will then be in its most 
sensitive condition and the cell will re¬ 
quire only a moderate change in light 
intensity to cause the relay to release. 

The circuit is constructed on a piece 
of matrix board measuring 12 x 18 holes. 


PARTS LIST 


RE-SET BUTTON 

A press-button switch is connected in 
parallel with the relay coil contacts and, 
when pressed, will allow the relay to 
pull in again provided the cell is no 
longer energised by the light source. This 
will be the normal condition and, once 
pulled in, the relay will lock in until 
the cell is illuminated again. 

This press-button, referred to as the 
target reset button, can be connected to 
the circuit via a pair of twisted wires 
of any length desired. Most users want 
to be able to reset the target without 
moving from the firing position, in which 
case the lead will need to be some six¬ 
teen feet long. 

When the target circuit is first switch¬ 
ed ON, the bell will operate and, provid¬ 
ed the sensitivity control has been cor¬ 
rectly adjusted, one press of the reset 
button will silence the bell and prepare 


J| Matrix board 12 x 18 holes. 

|| 2 SFT123 transistors (or similar). 

• ! 1 B8 731 03 photo-cell (or similar). 

![ 1 Relay 750 ohm (6v) or 1600 ohm 

ij (9v). 

J> 1 Miniature bell. 

|| 1 On/off switch. 

|| 1 Press button switch, 
j! 1 10K tab pot. 
it 2 4.5 volt batteries. 

Jj Target, 12in x 12in plywood. 

<t Tube for cell (coil former, etc.). 


1 Alpha press button switch. 

1 2.5 volt prefocus torch lamp. 

1 2000mfd 18vw electrolytic capaci¬ 
tor. 

1 6 volt lantern battery. 

1 Miniature 4-pin plug and socket. 

1 Plastic box (largo). 

1 Length of brass tubing Hin dia., 
approx. 7fin. 

1 Hin, Sin focal length lens. 
Wood for handle. 

Metal for trigger and sights. 

Screws, etc. 


Eyelets. 
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Mechanical details of the pistol. The barrel is really the lamp housing from 
the Light Beam Belay Unit and the handle is carved from two pieces of 
wood. Note the trigger mechanism . 


The targent consists of a piece of 3/8- 
inch plywood measuring approximately 
12 x 12 inches, behind which is attached 
the photo cell, matrix board and bat¬ 
teries. 

The photo-conductive cell is mounted 
at the base of a plastic coil former which 
is situated in the centre of the target. 
This allows the cell to be rigidly mounted 
some 2i inches behind the surface of 
the target, thereby reducing the possi¬ 
bility of false operation due to strong 
ambient light. 

BATTERY SUPPLY 

Two 4.5 volt batteries which power 
both the amplifier circuit and the bell are 
attached to a lower portion of the tar¬ 
get by a simple bracket. The bell used 
was designed for 3 to 4.5 volt DC oper¬ 
ation but, to simplify matters, we have 
connected it into the 9-volt circuit with 
a series resistor to limit the operating 
current. 

The value, 5.6 ohms in this case, was 
chosen experimentally, being simply 
made as large as possible without pre¬ 
judicing reliable operation of the bell. 
Other bells may need other values, which 
may be determined in the same way. 

The relay in this circuit was one of 
a range of miniature relays manufactur¬ 
ed by H. and N. Products under the 
trade name “Artron.” They are ideal 
for use in miniature transistorised equip¬ 
ment including printed circuit applica¬ 
tions. One having a coil resistance of 
750 ohms and recommended for 6-volt 
operation was used, although the 1,600 
ohm type recommended for 9-volt opera¬ 
tion appears to function equally well. 

An ex-disposals relay will serve this 
function, provided that it is sufficiently 
sensitive. Improved sensitivity can be 
obtained by reducing the spring tension 
on the armature and also reducing the 
air gap which exists between the arma¬ 
ture and the pole face in the released 
condition. 

The other unit, the pistol, is quite 
simple electrically. We need a circuit 
which will produce a short pulse of light; 
long enough to trip the relay reliably, 
yet not so long that the user can “cheat” 
by moving the pistol after the spot of 
light appears. 

Reference to the circuit will show 
how this is done. A large electrolytic 
capacitor is charged from a six-volt bat¬ 
tery, then discharged through 2.5-volt 
lamp in the pistol when the trigger is 
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pulled. The trigger switch is wired as a 
single pole, two position type, and 
switches the electrolytic from across the 
battery—in the “at rest” position—to 
across the lamp when the pistol is 
“fired.” 

Although the battery voltage for the 
pistol supply exceeds the voltage rating 
of the torch lamp, the capacitor dis¬ 
charges rapidly and peak voltage is 
maintained for only a very brief instant 
each time the trigger is pulled. 

The torch lamp chosen was of the pre¬ 
focus type, which has a small lens shap¬ 
ed in the glass to concentrate the light 
into a beam. Final focussing is obtained 
by the lens at the front of the barrel. 

We originally envisaged converting a 
toy plastic pistol to house the necessary 
optical and electrical items, but this 
proved impracticable. Instead, we con¬ 
structed our own from the lamp hous¬ 
ing used for Light Beam Relay Unit. 
Full details are given in the accom¬ 
panying drawing. 

The barrel was made from liin brass 
tubing, the length being governed by 
the fact that it was required to house 
a 5in focal length lens and also allow 
for the lamp mounting. A short lens 
tube was made by cutting and expand¬ 
ing a section of the above tubing while 
a narrow section of uncut tube was used 
as a lens retaining ring. 

A third section of tube was used to 
mount the torch lamp holder and this 
had to be cut and reduced in diameter 


position type by connecting together 
one pole from each section to form 
a common arm. 

The need to house the switch within 
a handle at first posed a problem, but 
this was overcome by the use of two 
suitably shaped blocks of wood. The 
larger of these was firstly shaped, as 
seen in the drawing, using a coping 
saw and a wood rasp. 

It was then held in a vyce and a 
number of suitably placed holes were 
drilled into the centre of the handle. 
These consisted of one for the 3 in 
mounting screw, another for the cord 
and a series of holes to assist in chisel¬ 
ing out the wood to accommodate the 
switch. 

SWITCH MOUNTING 

The smaller block of wood is carved 
to form a fork around the threaded por¬ 
tion of the switch. The upper arms of 
the fork provide a pivot point for the 
trigger which moves freely between the 
arms. 

To make the trigger, the switch 
should be assembled in the handle and 
a strip of light gauge metal folded 
around the end of the press-button as 
seen in the drawing. Pivot holes are 
drilled and a suitable pin inserted, pro¬ 
viding a trigger which is both comfort¬ 
able and neat in appearance. 

Two holes are drilled in the barrel, 
one being tapped to take the screw 
which attaches to the handle and the 
other to allow wiring to pass from the 
handle to the lamp. 

A thin cord containing a minimum of 
three wires and about 4ft long, passes 
through the handle. Two wires termin¬ 
ate on the switch and the third one 
passes through the barrel to the lamp. 
A second wire from the lamp passes 
back to the switch. 



The photo - cell, 
shown approximat¬ 
ely twice full sixe. 
It is really a light 
sensitive resistor . 


to allow it to slide inside the barrel. 
The final position of this ring should be 
such that the smallest possible spot of 
light falls on an object approximately 
10 feet from the pistol. 

An Alpha two-pole press-button type 
switch was chosen for the pistol trigger. 
This has some similarity in action to 
that of a genuine trigger, in that it has 
a first and second pull. The first is when 
the pressure is taken up on the trigger 
and the second when the firing takes 
place. It is made into a single pole, two 


LANTERN BATTERY 

The 6-volt lantern battery and charg¬ 
ing capacitor are housed in a plastic 
box measuring 6in x 3£in x 2iin, A 
back for this was made from a piece 
of aluminium. To provide an outlet for 
the wiring to the pistol a four-pin 
socket was mounted at the end of the 
box and a matching plug was attached 
to the three-conductor cord. 

Removing the plug from the socket 
will break the charging circuit between 
the battery and the capacitor, the cir¬ 
cuit being completed through the trig¬ 
ger switch when in the normal position. 
This eliminates the possibility of the 
battery discharging should a leakage de¬ 
velop in, the capacitor. 

Finally, attach a pair of sights along 
the top of the barrel. We used self-tap- 
ping screws, although a more permanent 
job could be made by soldering these in¬ 
to place. When correctly adjusted to 
aim at the spot of light at a specified 
distance, say 10 or 12 feet, target shoot¬ 
ing will be very realistic and become 
a game of skill. 

In organising a game, some consider¬ 
ation should be given to the likely skill 
of each contestant. Younger players and 
members of the fair sex may reasonably 
be given a shorter range if it appears 
that their failures are abnormally high. 
Conversely, a highly skilled player may 
be given a handicap of a few extra feet. 

It is also suggested that each player 
be permitted one shot only at each turn, 
thus revealing his true skill in setting up 
and taking aim. 
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FROM THE SERVICEMAN WHO TELLS 


ABOUT AERIALS, FINE TUNING, &c 

TV aerials can be quite a source of bother for the layman. More than 
one handyman, imagining, “there's nothing to it,' has had to call for help 
before the job was done. And the last thing they anticipate is that a 
better aerial will produce a worse picture. Yet this can happen, and a 
case I encountered recently is a typical example. 


B RIEFLY, the background to the story 
was this. The customer wanted to 
provide a TV set for his parents, a re¬ 
tired couple occupying a small flat and 
living on a pension. Naturally, expense 
was a problem and he wanted to do all 
he could to keep this to a minimum. 

After some careful searching, and 
helped by some advice from yours truly, 
a second-hand set in good condition was 
located, and purchased for a reasonable 
figure. All that remained was to install 
it and erect an aerial. 

The customer felt that he should be 
able to do this himself, but sought my 
advice concerning the type of aerial 
likely to be needed. I knew the locality 
fairly well; a low-lying area surrounded 
by hills where signal level would be 
down somewhat, and reflected levels 
could be high. Accordingly, I suggested 
an aerial with a fairly high gain and 
good back-to-front ratio. Armed with 
this, a coil of feeder, stand-off insulators, 
ect., he set off determined to get the 
whole thing going the next weekend. 

Unfortunately, fate decreed otherwise. 
Some minor domestic crisis occurred 
that weekend, with the result that there 
was very little time left to do the job. 
All he was able to do was connect the 
feeder to the aerial and push the latter 
up on the tiled roof in the most conveni¬ 
ent position. 

WEEKS LATER 

When next I saw him, several weeks 
later, the aerial was still sitting on the 
roof. Apparently each weekend pre¬ 
sented its own man-hour problems, and 
he had just not had time to do anything 
about it. A s for performance, I gathered 
that all three channels were being receiv¬ 
ed, though badly impaired by snow and 
Ighosts in some cases. Still, “it moved,” 
and the old people were happy, at least 
for the time being. 

Time rolled by and it was several 
months before I saw him again. Then 
he stopped by to purchase a few neces¬ 
sary items of hardware and rather sheep¬ 
ishly admitted that the aerial was still 
sitting in its temporary position. How¬ 
ever, he announced his intention of do¬ 
ing the job that weekend, come rain, 
snow or hurricane. 

The following Monday morning he 
was on the phone early, in something 
of a mild flap. It seemed that he had 
been as good as his word in regard to 
the aerial, and the improved perform¬ 
ance on Channels 7 and 9 had been most 
gratifying. 

“But,” he complained, “I can’t get 
Channel 2. 

“Not at all?” I inquired. “Is there 
nothing on the screen?” 

“Well, there’s something there,” he 


replied, “but it’s all funny-looking and 
doesn’t lock properly.” 

Feeling that a diagnosis based on 
such a description might be little risky, 
I suggested that it would be better if I 
could see the set myself, and made an 
appointment for that evening, when he 
would be free also. In the meantime, 
it occurred to me that the trouble was 
almost certainly due to an increase in 
signal strength, and the most likely pos¬ 
sibility was that the set was suffering 
from “lock-out” and needed readjustment 
of the AGC threshold setting. 

In fact, it turned out to be a good 
deal simpler than that. One look at the 
screen was enough to tell me that it 
was simply badly de-tuned. More speci¬ 
fically it was de-tuned in the direction 
which produces sound bars, but was a 
good deal worse than that. I imagine the 
sound carrier was sitting somewhere on 
the flat top of the IF response curve. 


while the vision carrier had moved down 
the slope and out into the region of ad¬ 
jacent channel traps, etc. All that was 
left was a shadowy outline, poorly lock¬ 
ed both horizontally and vertically. 

What puzzled the owner was the fact 
that the better aerial had wrecked the 
picture, when he imagined that a stronger 
signal should have improved it. While 
a seemingly logical deduction, it doesn’t 
necessarily follow. Stronger signals pro¬ 
duce more AGC voltage, and AGC vol¬ 
tage invariably has some effect on local 
oscillator frequency. In this case it had 
been sufficient to take the picture right 
off the screen. 

Perhaps this was exceptional, although 
I have no means of knowing by how 
much the signal strength was increased 
or by how much that particular channel 
was detuned before the aerial was raised. 
But the point I wish to make is that 
signal level is important, and that a set 
should always be adjusted in the custom¬ 
er’s home on the customer’s aerial. 

The problem in this case was rela¬ 
tively simple. The only complication 
was that this particular turret needed 
to be adjusted from the rear, and it was 
a good deal more irksome to have to 
remove the entire back of the cabinet, 
than merely withdrawing the two tuner 
knobs. 

Nevertheless, I soon had channel 2 



STEREO TAPE HEADS !! 
NOW AVAILABLE I! 

These Heads consist of a matched pair of stacked half track record-play elements 
within the one standard case, the same case as the Ultron series. 

Pre-aligned, in-line gaps of extreme accuracy ( .00016 in. gap spacers, alignment is 
so exact that the outputs of both tracks are fully in phase up to 20 kc.) 

Overall separation is better than—45dB. Playback separation—53dB. 

TWO INCOMPARABLE MODELS:— 

Type TD extended range, each track same as Ultron 15T. 

Type HD extreme range, each track same as Ultron I5HT. 

THESE HEADS ARE BUILT TO THE SAME HIGH STANDARDS THAT HAVE 
MADE L.B. PRODUCTS TAPE HEADS LEADERS IN THE FIELD FOR A DECADE 

Used by Govt. Dcpts., Universities. Research Dcpts., Tape Recorder Manufacturers, Telephone 
Companies, etc., and arc fully guaranteed for one year. 

RETAIL PRICE LIST 


Type TD and HD (Stereo) .. .. £17/12/ 

Ultron 15, 1ST, 15L (Record-play high imped¬ 
ance. extended range. .00016in gap) £9/13/6 
Ultron 15H, 15HT, 15HL (Medium impedance 
extreme range. ,00016in gap) .. £9/13/6 

Ultron 15S, 15ST, 15SL (High efficiency record 
,00025in gap). £9/13/6 


HE2, HE2T (Rccord-play, commercial Quality 

,0002in gap) .... £6/3/ 

EU, EUT, EUL (High efficiency erase) £5/7/ 
H4 (Record-play) and EH4 (Erase) Minia¬ 
tures .0002in gap.£5/2/ 

Note: “T" denotes upper half track, "L M 

lower half track, all others full track (ex¬ 
cept H4 and EH4, which are half track). 


SEND 4/ Postal Note for a copy of MAGNETIC TAPE HEADS, containing full details of all 
heads, including Stereo. High Fidelity Circuits, hints to builders, etc. A FREE COPY WITH 
EVERY HEAD. Copies also at Technical Book Co., Swanston Street, Melbourne. 

AvaiIable ; 4rom Homecrafts Ltd., 290 Lonsdale St., MELBOURNE. 
Healing (Sales) Pty. Ltd.. 376-400 King William St., ADELAIDE. 

A. E. Harrold Ltd., 123-125 Charlotte St., BRISBANE. 

Manufactured solely by: 

L. B. PRODUCTS 

95 McDonald Street, MORDIALLOC, S.I2, VICTORIA. XY1596. 

ORDERS BY MAIL PROMPTLY SUPPLIED. Send cheque or money order for Immediate 
service. All heads guaranteed for 12 months. Specify if required for “Tecnicorda.” 
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“OXFORD” 

NEW INSTRUMENT 
GASES AND PANELS 
for R. TV & H. 

CASES FOR 

STEREO £2/19/6 

March 60 

SINGLE SIDE BAND (SSB) 
TRANSMIT 

Feb., March, April, May, 1962. 


Case . £3 5 0 

Chassis and A l Front 

Panel. £5 10 0 

Engraved Panel. £2 10 0 


Plus 12 per cent Sales Tax. 

STEREO TAPE RECORDER 
Feb., March, April 62. 

Case with Handle 

Clips and Feet .... £8 0 0 

Metal Work Chassis .... £5 12 6 

Panels (Top Engraved 

Side Printed) .. .. £3 IQ 0 

Grey and White. 

Plus 121 per cent Sales Tax. 

PLAYMASTER UNIT 
STEREO AMP. No. 4 


May 1962 

Case (Gold) . £2 4 6 

Chassis. £2 1 0 

Printed Panel (Brown and 

Gold Letters) .... 19 6 

Engraved Panel (Red or 

Brown Letters) .... £2 0 0 

on Al. 


Plus 25 per cent Sales Tax. 

MULLARD 

WIDE BAND TUNER UNIT 

Metal Work Only .... £349 

Plus 25 per cent Soles-Tax. 

PHILIPS “MINNIWATT” 
TWIN TEN STEREO AMP. 

Chassis Only. £2 10 0 

Printed Panel (Grey and 

White Letters) .... 19 6 

Plus 25 per cent Sales Tax. 


LET US QUOTE YOU FOR 

YOUR OWN PANELS 

All goods plus Freight. 
Slightly Higher from Interstate 
Agents: 

McKinnon & Nicholls Pty. Ltd., 
468 Collins Street, 
MELBOURNE, VIC. MB1440 
Commercial Sales: 

143 Stanley Street, 

STH. BRISBANE, Q’SLD. 
Phone 4 3328 
Manufactured by: 

HEATING SYSTEMS 

PTY. LIMITED 
97 Marriott Street, 
REDFERN, N.S.W. 
69-3829 69-3764 

OPEN SAT., lla.m.-2 p.m. 


working correctly, followed by a routine 
touch up of the channel 7 and 9 slugs. 
While these latter channels were capable 
of being tuned correctly, they required 
markedly different settings of the fine 
tuning control. Since very few people 
ever bother to adjust this knob, I always 
strive to adjust all channels for the same 
physical setting. 

Unfortunately, it wasn’t quite that 
easy. Having set up each channel with 
the fine tune control in the mid position, 
I swung the channel selector through the 
three channels again for a final check. 
Results were shocking, and* I quickly 
realised that the tuner was suffering from 
a not uncommon fault — friction be¬ 
tween the channel selector and fine tune 
knobs, which was twisting the latter back 
and forth as each channel was selected. 

This happens with many tuners and 
is probably responsible for more con¬ 
sistently poor quality pictures than any 
other single factor. In fact, there is 
considerable doubt in my mind as to 
the wisdom of making such an adjust¬ 
ment available to the average user. 

COMPENSATION 

While, in theory, it should be used to 
compensate for minor errors, such as 
temperature drift, etc., my experience is 
that not one person in a hundred knows 
how to adjust it, or ever bothers to try. 
they take their pictures as they come 
and, if they are conscious of any de¬ 
gradation at all, blame the set, the 
station, the film, or anything at all 
rather than their own carelessness. 

On the other hand, it also appears 
that the average tuner, once correctly 
set up, needs little or no attention to the 
fine tuning control. Any degradation 
due to thermal drift, etc., is invariably 
quite minor compared with that due to 
accidental or indiscriminate twisting of 
this control, as it occurs in practice. 

All of which prompts the question; 
why provide such a control when (1) 
it is hardly necessary, and (2) it is in¬ 
variably misused? 

Fortunately, there seems to be a grow¬ 
ing awareness that this control represents 
a good idea gone wrong. Tuner manu¬ 
facturers are now producing designs in 
which the fine tune control takes the 
form of a semi-permanent adjustment. 
Usually the knob is spring-loaded and 
remains inoperative unless deliberately 
depressed. Then it adjusts only that 
channel which is operative at the 
moment. 

Unfortunately, while a cunning idea, 
it is not much help to the receivers cur¬ 
rently in use. They will have to muddle 
through to the end of their days with¬ 
out this refinement. More particularly, 
it was not much help to me in this par¬ 
ticular problem, where I had to find some 
method of preventing the set from being 
grossly mistuned every time the channel 
was changed. 

I could, of course, attempt to educate 
the two old people in the correct use of 
the control; an idea which I quickly dis¬ 
carded as being more idealistic than 
realistic. No, it had to be something 
more positive than that. 

Modification of the knob spacing was a 
better idea, but a more detailed exam¬ 
ination of the knob-shaft system was not 
very encouraging. As I intimated earlier, 
the oscillator coils were at the rear of 
the tuner, and this meant that the fine 
tuning capacitor was in this position also; 
the reverse of the more common arrange¬ 
ment. 

Arising out of this was the fact that 


the concentric shaft arrangement was 
also the reverse of the normal system. In 
this case it was the small inner shaft that 
controlled the fine tune knob, and the 
outer one the channel selection. And, for 
some reason best known to the designers, 
the fine tune shaft was so short that it 
was virtually “buried” inside the channel 
selector knob. As a result, the fine tune 
knob could reach it only by virtue of the 
fact that it had been moulded with a 
particularly long shank. 

Even then it was only just long enough. 
Any attempt to increase the spacing be¬ 
tween the two knobs, and thus minimise 
the risk of accidental rotation, only re¬ 
sulted in so precarious a grip that there 
was a real danger of it falling off alto¬ 
gether. Either that, or some well mean¬ 
ing person would push it hard in again 
and we would be right back where we 
started. 

As far as I could see, the only solu¬ 
tion was to modify the tuner mounting 
brackets in such a manner as to make 
more shaft available. However, this 
would be a major undertaking, necessitat¬ 
ing removal of the set to the shop and 
several hours work. It was likely to cost 
more than could be justified. 

I explained the problem to the cus¬ 
tomer and pointed out the difficulty of 
correcting it at a moderate cost. What 
did he want me to do? \ 

He seemed to sum up the situation 
fairly smartly. % 

“Would it matter if we left the knob 
off altogether?” he asked. “It’s never 
used,” he added quietly, with a glance 
across the room at the old folk, “and 
only seems to create confusion. Why not 
leave it off until we can think of some¬ 
thing better?” 

And that is exactly what we did. Since 
the fine tune shaft did not protrude it was 
out of sight and out of reach, while the 
small opening thus left in the channel 
selector knob did not look unduly out of 
place. 

Perhaps it was not the tidiest solution, 
and there are many about which I have 
felt happier, but at least it gave the old 
couple clear TV pictures without a lot 
of additional expense. 

And in this case I think the end justi¬ 
fied the means. 

INTERMITTENT 

Readers may remember how I men¬ 
tioned, a few months ago, the problem 
of an in-law with a nasty intermittent in 
his favourite radio. In particular, he 
was upset because the set had been twice 
to the local serviceman, been overhauled 
and suitably charged for, with no benefit 
whatsoever in regard to the intermittent. 

Unfortunately, he lives many miles up 
the coast and too far away for me to 
help, except on odd occasions when a 
holiday visit takes me in that direction. 
All I could do was sympathise and offer 
to do what I could the next time I paid 
him a visit. 

Thus it was that, when a recent long 
weekend came around and yours truly 
and Mrs Serviceman headed north for a 
few days, I felt bound to pack some 
tools of trade along with the beach 
umbrella, swim trunks, picnic basket, etc. 

Naturally, I couldn’t take all I would 
have liked to. For one thing, no matter 
how many items one takes, it is always 
the piece that is left at home which 
would be of most value. For another, 
by the time Mrs Serviceman has packed 
all the things she needs, the things she 
“might need,” and the things she “had 
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better take, just in case,” there is seldom 
much room left in the old bomb. 

Finally, I settled for essential tools 
and a multimeter, reasoning that what 
could not be done with these would be 
better tackled on my own bench. 

After all that, the situation at the end 
of the journey was almost an anti-cli¬ 
max. Impatient at the delay, the owner 
had sought out another serviceman in 
the district and tried again. Apparently 
Serviceman No. 2 had been more astute 
than his colleague, because the beloved 
mantel set was now behaving normally, 
and had been for several weeks. 

So my services would not be needed 
after all. Or so it seemed at first. Then 
my host, obviously anxious to allay my 
disappointment, had a sudden inspira¬ 
tion. 

‘There’s the big set,” he suggested. 
‘‘The big set?” 

‘‘Yes, the one out in the sunroom. It’s 
been crook for years. We hardly ever 
use it now.” 

Oh well. I’d come prepared to do a 
job, and the surf would probably be 
too cold to enjoy, anyway. 

FAIRLY STANDARD 
The set in question was a large con¬ 
sole model, by a leading maker, vintage 
1947 or 48. and typical of that period. 
Electrically, it was a fairly standard five- 
valve, dual-wave chassis, plus a 12in. 
speaker, and capable of very good per¬ 
formance. 

Or rather, it had been. Apparently it 
had been little mote than a piece of 
furniture for several years, due to a 
nasty intermittent which no one seemed 
keen to tackle. Only recently, when the 
mantel set failed, had it been used again, 
and then only of necessity. 

Careful questioning revealed several 
interesting points. When the set failed 
the signal almost completely disappear¬ 
ed. and it would average one failure 
each time it was switched on. It could 
always be cured either by switching off 
and on again, or by pushing “that valve” 
(the converter) into its socket. In fact, 
the owner believed that “that valve” 
was the culprit. 

On the other hand, they were such 
classic symptoms, and strongly favoured 
a faulty capacitor. This was indicated 
even more strongly when I turned the 
chassis over and realised that the capa¬ 
citors used were of a type—fortunately 
no longer made—which were notorious 
for this kind of fault. All I had to do 
was pick which one. 

Apart from the intermittent, I was 
aware of a merry little hum in the 
speaker as soon as the set warmed up. 
While not bad enough to worry the 
owner, it indicated the need for new 
electrolytics throughout. Not surprising, 
after 12 years or so. 

However, it was the intermittent I 
wanted to observe. So, while we watch¬ 
ed the relatively new-fangled TV set that 
evening, the radio was left running soft¬ 
ly in the other room, yours truly ducking 
out during each commercial to check on 
progress. (Which just goes to prove 
that commercials are of some use. after 
all!) 

Sure enough, after about an hour and 
a half, patience was rewarded. The set 
had suffered a severe drop in volume, 
and the signal was barely audible. In 
addition, the hum level had risen mark¬ 
edly and was now quite severe. The first 
point I noted was that the hum rose 
and fell with the volume control set¬ 
ting. 
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However, apart from this test. I 
wasn’t keen to rush in and start measur¬ 
ing or checking indiscriminately. One 
of the most frustrating characteristics of 
intermittents is that they frequently are 
so touchy that any disturbance of the 
circuit, in the electrical sense, will cure 
the fault. Then one has to go through 
another cycle of waiting before more ob¬ 
servations can be made. 

Using the “finger-on-the-grid” prin¬ 
ciple, I checked the audio section. Al¬ 
though the increased hum had originally 
suggested this as a possible trouble spot, 
the subsequent fact that the hum was 
volume control conscious tended to con¬ 
tradict this. And. in fact, I could find 
nothing wrong with this section. 

Next I tackled the IF section. I made 
what sensitivity observations I could, this 
time by prodding at grid and plate cir¬ 
cuits with a screwdriver blade, and con¬ 
cluded that there was little wrong there, 
either. Furthermore, the fault seemed 
remarkably stable, and I was even able 
to shunt the screen bypass with a new 
capacitor without upsetting things. 

Finally I touched my finger on the 
grid cap of the converter. The result 
was immediate, and in direct contrast 
to the set’s behaviour so far. It burst 
into life, the hum vanished, and every¬ 
thing was back to normal. So that was 
why the set had responded when the 
owner pushed that particular valve into 
its socket! 

I was fortunate enough to observe a 
second failure that evening, and results 
were identical. No amount of disturb¬ 
ance anywhere else in the set had the 
slightest effect, but the instant I placed 
my finger on the converter grid circuit, 
the set was back to normal. And this 
time I deliberately avoided touching the 
valve cap, in case the effect had been 
mechanical. Instead, I chose the equi¬ 
valent point on the tuning gang. 

So what now? It seemed fairly cer¬ 
tain that the trouble was in the con¬ 
verter stage, plus the fact that I already 
suspected the types of capacitors used. 
In these circumstances, and considering 
that I now had a good picture of the 
set’s behaviour when it failed, it seemed 
reasonable to try to recreate the fault. 

FAULTY BY-PASS 

The most likely culprit, and almost 
the only one, was the AGC by-pass from 
the bottom of the aerial coil to chassis. 
My suspicions were supported by the fact 
that the set used back bias, applied to 
the front end in the usual way through 
the AGC line. Knowing that the power 
supply was generating hum, it seemed 
reasonable to suppose that a failure of 
the by-pass might aggravate the situation. 

The next logical step was to discon¬ 
nect the capacitor and observe the effect. 
Sure enough, there was a hum, the weak 
signal, and every other symptom, just 
as it had been before. 

Satisfied that I had found the trouble. 
I gave it away for the night. Next 
morning I fitted a new .047, replaced the 
electrolytics, plus a very worn dial cord, 
cleaned the accumulated dirt of years 
from the dial, checked the alignment, 
and fitted the chassis back in the cab¬ 
inet. 

Then I packed away the tools and 
multimeter, and fished out the* swim 
trunks and surf towel. It looked as 
though I was going to enjoy my holiday 
after all. 

All this happened many weeks ago, 
and latest reports indicate that the set 
has never missed a beat since. 


/3DCOLEK 

SOLDERING 

INSTRUMENTS 

SAFETY APPROVED IN 
ALL STATES 

NO TRANSFORMER REQUIRED 

Models for oil volt ranges 
6/7V to 230/250V. 

Now made in Australia 



ILLUSTRATED L64 3/16” Bit Model 
operating in protective Shield — \ 

Complete with accessories—L700 


Constant temperature performance 
for sound and durable joints. 
Specialised tools for Radio and 
Electronics Equipment. 

Further information from 

ADCOLA PRODUCTS 

PIY. LID. 

420 ST. KILDA ROAD, 
MELBOURNE. S.C.2. BM2441. 
Distributors for N.S.W.: 

JACOBY, MITCHELL & CO. PTY. LTD., 
469-475 Kent St., Sydney. Tel.: 61-8411. 
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TV REPLACEMENT PARTS 


TV manufacturers have used standard Rola components with a large number of variations to take care of in¬ 
dividual set requirements, and in some instances parts have been changed because of improvement in type. 

To simplify the problem of providing readily available replacements, a minimum number of components has 
been selected as standard. By referring to the tables, the equivalent replacement part can be determined once 
the original part number is known. (All Rola components are stamped with identifying part number and a coded 
date stamp.) 

All replacement yokes are supplied without caps, beam centering magnets or leads, as usually these are obtain¬ 
able from the unit being replaced or may be made up to suit individual requirements. 

Some flyback transformers are direct replacements. Others may require that leads be trimmed and valve caps 
fitted. Some have terminal connections different from the transformer they are to replace. 

Details of the replacement type and its terminal connection changes, if any, are listed in this folder. 


TELEVISION POWER CHOKES 


110° DEFLECTION YOKES 


Original 

type 

Used by 

Rating 

Replace 

with 

TV300 

Stromberg Carlson, 




K.G.H. 

1H.325mA 

TV306 

TV301 

Miscellaneous 

1H.325mA 

TV301 

TV302 

Admiral 

2.5H.210mA 

TV302 

TV304 

Healing 

1H.325mA 

TV306 

TV305 

Miscellaneous 

1H.325mA 

TV306 

TV306 

Stromberg Carlson, 
Thom, Thorn 

1H.325mA 

TV306 

TV306/1 

Healing 

1H.325mA 

TV306 

TV251 

Kriesler 

5H.40mA 

TV251 


70° ION TRAP MAGNETS 

° r $i" u “ d b y 

TV501 Miscellaneous 
TV502 Miscellaneous 
TV503 Healing 


70° DEFLECTION YOKES 


Flux Density 
Gausses 

50 

37 ± 10% 
40-53 


Replace 

with 

TV501 

TV502 

TV501 


Original 

type 

Used by 

Manufacturer's Replace 
No. with 

TV701 

Miscellaneous 

_ 

TV708 

TV703 

Healing 

_ 

TV708 

TV707 

Thorn Atlas 

_ 

TV708 

TV801 

Healing, S.T.C., Misc. 

— 

TV708 

TV803 

Healing 

Miscellaneous 

— 

TV708 

TV805 

—* 

TV708 

90° DEFLECTION YOKES 



Original 

type 

Used by 

Manufacturer's 

No. 

Replace 

with 

TV901 

Admiral * 

— 

TV910 

TV903 

H.M.V. 

_ 

TV911 

TV909 

H.M.V. 

259-0852 

TV911 

TV1001 

Admiral 

A94-05 

TV910 

TV1003 

Stromberg Carlson 

31767 

TV911 

TV1003 

Jackson Ind. 

— 

TV911 

TV1004 

Pope 

BT/21T32/12 

TV911 

TV1005 

S.T.C. 

509-27 

TV911 


TV1006 
TV1007 
TV1009 
TV1011 
TV1012 
TV1013 
TV1014 
TV1015 
TV1016 
TV1017 
TV1018 
TV1019 
TV1301 
TV1302 
TV1303 
TV1304 
TV1305 
TV1306 
TV!308 
TV1309 
TV1310 
TV1311 
TV1312 
TV1313 
TV1314 

*2 


Healing 

Pope 

Astor 

Astor 

Ij.c. 

Pye 

Astor 

Thorn Atlas 
Stromberg Carlson 
S.T.C. 

Healing 

Astor 

Stromberg Carlson 
S.T.C. 

Thom 

Pope 

Pope 

Thom 

Astor 

Jackson Ind. 


B04.500.9 

T182 

T185 

509-29 

EAF103 

T195 


TV911 

TV911 

TV911 

TV911 

TV911 

TV911 

TV911 

TV911 

TV911 

TV911 

TV1018 

TV911 

TV1300 


Original 

Type 

Used by 

Manufacturer's 

No. 

Replace 

with 

TV1401 

Miscellaneous 


TV1412 

TV1402 

S.T.C. 

509-37 

TV1412 

TV1403 

Ediswan-Ekco, 




Thorn Atlas 

150396 

TV1412 

TV1404 

Astor 

T215 

TV1412 

TV1405 

Astor 

T221 

TV 1412 

TV1406 

Stromberg-Carlson 

50670 

TV1412 

TV1407 

Bush Simpson, 




Healing 

_ 

TV1412 

TV1408 

Thom 

BO. 8003 

TV 1412 

TV1410 

Miscellaneous 


TV1412 

TV1411 

Healina 

Miscellaneous 

— 

TV1412 

TV1412 

. - 

TV1412 

TV1413 

Radio Corporation 

_ 

TV1412 

TV1701 

Miscellaneous 

_ 

TV1809 

TV1702 

Ediswan-Ekco 


TV1811 

TV1704 

Healing 

_ 

TV1809 

TV1705 

Stromberg-Carlson 


TV1809 

TV! 706 

Thom 


TV 1809 

TV1707 

Healing, Jackson 


TV!809 

TV1708 

Thorn 

360011 

TV1809 

TV!711 

Miscellaneous 

_ 

TV1811 

TV1712 

Radio Corporation 

_ 

TV1811 

TV1713 

Miscellaneous 

__ 

TV!811 

TV1714 

Healing 

_ 

TV 1811 

TV1715 

H.M.V. 

_ 

TV1811 

TV1805 

Stromberg-Carlson 

_ 

TV1809 

TV1806 

Thom 

_ 

TV1809 

TV1807 

Jackson 

__ 

TV1809 

TV!812 

Radio Corporation 

__ 

TV1811 

TV 1814 

Healing 

_ 

TV1811 

TV1815 

E.M.I. 

__ 

TV1811 

TV1816 

Thorn 


TV1809 

TV 1906 

Kirby Electronics 

_ 

TV1906 


(Thom) 



TV1912 

Radio Corp, 

—_ 

TV1912 

TV1914 

Healing 

— 

TV1917 


NOTE: 

TV1809 Is a bask service replacement yoke, less thermistor, 
jumpers, back cap, clamp, leads and plug. 

TV1412 and TV1811 are as above except that each has a 
thermistor. 

TV 1900 Series Yokes are supplied as a direct replacement, 
l.e., with back-cap, damp, jumpers, thermistor (iff 
applicable), leads and plug. 

TV1700, TV1800 and TV1900 Series Yokes carry a sub¬ 
script after the type number, e.g., TV1900/5. 

Coding of these subscripts is:— 

/I Corrected for 28 Radius 21" 110° tubes. 

/2 Corrected for 33 Radius 21" 110° tubes. 

/3 Corrected for compound Radii 23" 110° tubes. 

/4 Corrected for compound Radii 23" 114° tubes. 

/5 Corrected for compound Radii 19" 114° tubes. 

The replacement Yoke MUST carry the same subscript as the 
original components if the picture geometry standard Is to be 
maintained. 

BLOCKING OSCILLATOR TRANSFORMERS 


T198 

31853 

TV1300 

TV1300 

Original 

type 

Used by 

Ratio 

Replace 

with 

509-34 

TV1300 

TV200 

Miscellaneous 

1 : 4 

TV200 

— 

TV1300 

TV201 

Healing, K.G.H. 

1 : 4 

TV201 

— 

TV1300 

TV204 

Kriesler 

1 : 3 

TV207 

— 

TV1300 

TV205 

Stromberg Carlson 

1 : 3 

TV207 

— 

TV1300 

TV206 

S.T.C. 

1 : 4 

TV201 

T214 

TV1300 

TV207 

Kriesler 

1 : 3 

TV207 

— 

TV1300 

TV208 

Stromberg Carlson 

1 : 2 

TV208 

— 

TV!300 

TV209 

S.T.C. 

1 : 4 

TV201 

“““ 

TV1300 

TV210 

Thorn Atlas 1:2 * TV210 

• . 
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V. 


70° FLYBACK TRANSFORMERS 


Original 

type 

TV418 

TV444 

TV459 

TV461 


Used by 


S.T.C. 

H.M.V. 

H.AA.V. 

S.T.C. 


Manufacturer's 

No. 

507-30 

908-0281 


Replace 

with 

TV461 

TV459 

TV459 

TV461 


90° FLYBACK TRANSFORMERS 


Original 

type 

TV417 

TV419 

TV420 

TV421 

TV423 

TV424 

TV425 

TV426 

TV427 

TV428 

TV431 

TV432 

TV433 

TV434 

TV435 

TV436 

TV437 

TV439 

TV440 

TV441 

TV442 

TV443 

TV445 

TV447 

TV448 

TV451 

TV452 

TV454 

TV455 

TV456 

TV457 

TV458 

TV460 


Used by 


Admiral 

H.M.V. 

Pope 

S.T.C. 

Healing 

Slade 

Madison 

H.M.V. 

S.T.C. 

Pope 
Admiral 
Southern Cross 
Admiral 

Early 90° Universal 
Thorn 
Healing 
H.M.V. 

S.T.C. 

Pope 

Thorn 

Admiral 

Pope 

Thom 

H.M.V. 

Thorn 

H.M.V. 


Manufacturer's 

No. 

A79C13-2 

908-0101 

B/TS535/15 

507-34 

TD3 


Replace 

with 


507-41 

79D65-2 

A79C13-1 


908-0103 

507-41 

B04.500.22 

917364 

A79C13-2 


908-0301 

917364 


H.M.V. 


908-0302 


Thorn 

Pope 

S.T.C. 


TV455 

TV452-3 

TV452-3 

TV460 

TV452-4 

TV452-3 

TV452-4 

TV452-3 

TV460 

TV458 

TV456 

TV452-4 

TV456 

TV452-3 

TV457 

TV452.4 

TV452-1 

TV460 • 

TV452-3 

TV457 

TV455 

TV458 

TV452-1 

TV454 

TV457 

TV454 

TV452 

TV454 

TV455 

TV456 

TV457 

TV458 

TV460 


CONNECTIONS 


TV452 Terminals 

2 

4 

6 

10 

11 

14 

15 

16 

Corresponding 

Terminals 









on type TV419 

7 

9 

10 

— 

— 

T 

4 

_ 

TV420 

9 

2 

4 

_ 

_ 

1 

_ 

3 

TV423 

9 

2 

1 

7 

5 

T 

3 

_ 

TV424 

7 

9 

10 

_ 

_ 

T 

4 

_ 

TV425 

9 

2 

1 

7 

5 

T 

3 

_ 

TV426 

7 

9 

10 

_ 

_ 

T 

4 

_ 

TV432 

9 

10 

5 

_ 

_ 

T 

4 

_ 

TV434 

9 

10 

2 

7 

5 

T 

3 

1 

TV436 

9 

2 

1 

7 

5 

T 

3 

— 

TV437 

7 

9 

10 

_ 

__ 

T 

4 

_ 

TV440 

9 

2 

4 

_ 

_ 

1 

_ 

3 

TV445 

9 

7 

10 

3 

1 

2 

6 

4 

TV457 and TV448 









Terminals 

2 

6 

10 

9 

7 

3 

1 

— 

Corresponding 

Terminals 









on type TV435 

1 

3 

T 

4 

9 

6 

2 

— 

TV454 Terminals 

2 

5 

6 

11 

14 

16 

— 

— 

Corresponding 

Terminals 









on type TV447 

9 

10 

6 

7 

T 

1 

— 

— 

TV455 Terminals 

2 

13 

15 

16 

— 

— 

— 

— 

Corresponding 

Terminals 









on type TV417 

7 

4 

3 

1 

_ 

_ 

_ 

_ 

TV442 

7 

9 

10 

2 

— 

— 

— 

— 


TECHNICAL DATA 


110° FLYBACK TRANSFORMERS 


Original 

type 


Used by 


Manufacturer's 

No. 


Replace 

with 


TV1502 

S.T.C. 

507-49 

TV1520-1 

TV1504 

Miscellaneous 

— 

TV1520-1 

TV1506 

— 

_ 

TV 1520-2 

TV1507 

Bush Simpson 

_ 

TV 1520-1 

TV1509 

Thom 

B0.4007 

TV 1520-1 

TV1510* 

Ediswan Ekco 

— 

TV1514 

TV1512 

S.T.C. 

507-49 

TV1520-1 

TV1513 

Bush Simpson 

_ 

TV1520-1 

TV1514* 

Ediswan Ekco 

— 

TV1514 

TV 1515 

Thom 

B0.4007 

TV 1520-1 

TV 1516 
TV1519 

Thom 

Bush Simpson, 
Stromberg Carlson 


TV 1520-1 

TV 1520-1 

TV1521 

Thom 

B0.4007 

TV 1520-1 

TV1522 

Thorn Atlas 

917365 

TV1522 

TV1523 

Healing 

— 

TV1523 

TV1524 

Admiral 110° 

— 

TV1524 

TV1525 

H.M.V. 

_ 

TV1525 

TV3000 

Miscellaneous 

— 

TV3000 

TV3010 

Healing 

— . 

TV3010 

AGC tap on terminal 2 now connected 
terminal 6. 

to yoke C/T on 


CONNECTIONS 


TV1520 


Terminals 

3 

5 

7 

8 

12 

14 

15 

16 

17t 

Corresponding. 










Terminals on 










type TV 1502* 

7 

5 

4 

3 

9 

8 

10 

6 

2t 

TV1504* 

9 

10 

6 

2 

5 

4 

T 

3 

It 

TV1506* 

9 

10 

6 

2 

5 

4 

T 

3 

It 

TV1507* 

9 

10 

6 

2 

5 

4 

T 

3 

It 

TV1509* 

9 

10 

6 

2 

5 

4 

T 

3 

It 

TV1512* 

11 

12 

13 

15 

2 

3 

4 

5 

6 

TV1513* 

9 

10 

6 

2 

5 

4 

T 

3 

It 

TV1515* 

9 

10 

6 

2 

5 

4 

T 

3 

It 

TV1516* 

3 

5 

7 

8 

12 

14 

15 

16 

17t 

TV1519 

9 

10 

6 

2 

5 

4 

T 

3 

It 

TV1521 

9 

10 

6 

2 

5 

4 

T 

3 

It 


* Extra 40pF. 5KV. condenser to be connected between ter¬ 
minals 7 and 15. 

tAs TV1520 is fitted with a resistance filament lead it will 
be necessary to remove any filament resistor present. 
NOTE.—For correct operation of the EHT rectifier, the filament 
lead on TV1520 should be left at the length supplied. 


TV VERTICAL OUTPUT TRANSFORMERS 
Manufactured and Supplied to Trade 


Original 

type 

TV 100 
TV 104 
TV 105 
TV 106 
TV 124 
TV125 
TV 126 
TV 128 
TV 130 
TV132 
TV 133 
TV 135 
TV 136 
TV137 
TV138 


Used by 


Ratio 


Standard, S.T.C. 
Healing 
Miscellaneous 
Admiral 

Standard, Healing 
Standard, Healing 
Standard, Healing 
Pope, Thorn, Thom 
Stromberg, Thorn 
Jackson 
Kriesler 
S.T.C. 

Thorn 
Standard 
Southern Cross 
TV138-1 Southern Cross 
TV 139 Stromberg 
TV 139-1 Stromberg 

Standard, Misc. 
Miscellaneous 
Healing 19" 
Miscellaneous 


TV 140 
TV 150 
TV151 
TV 160 


10 

15 

9 

15 

15 

9 

25 

7.5 

7.5 

11.5 

24 

8 

7.5 

11 

12 

12 

10 

10 

15 

16 
10 
13 


Replace 

with 

TV 125 
TV 124 
TV 125 
TV 124 
TV 124 
TV125 
TV 126 
TV128 
TV 136 
TV 132 
TV133 
TV 135 
TV 136 
TV 137 
TV138-1 
TV138-1 
TV 139-1 
TV 139 
TV 140 
TV 150 
TV151 
TV 160 
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At the conclusion of the series of articles on our Stereo Tape Recorder, 
we intimated that there was a possibility of further developments with 
regard to a suitable case to house the completed unit. Since then, we 
have had an opportunity to investigate the situation and the following 
observations should be of assistance to those who are planning to dupli¬ 
cate our developmental model. 




A T the outset we envisaged 
the project primarily as a 
development exercise, to pro¬ 
vide basic circuit information. 
However, since publication, the 
demand has been such that we 
have had to pay 
more attention to 
physical aspects of 
the construction 
than was originally 
intended. 

Obviously 
enough, if a per- 


HITACHI 

FULLY GUARAHTEED 


RECEIVING TUBES 

QUALITY CONSCIOUS manufacturers 
,and TV service organisations choose HITACHI 
tubes. Most popular types are available . . 
. . each made to top standards and backed 
by a full guarantee. Delivery is immediate 
from stock. For supplies and further infor¬ 
mation trade buyers are invited to contact— 

ELECTRON TUBE DISTRIBUTORS 

PTY. LTD. 

3A Wellington St., Prahran, S.l, Vic. 

Representatives all States of Australia. 
Melbourne: Tel. 51-6362. — Sydney: Tel. UA2354. 
Perth: Tough Instrument Service Co., 

993 Hay Street. Tel. 21-7615. 


son is prepared to 
spend a £100 or so 
on a piece of 
equipment, he is 
not going to be 
satisfied to have it 
mounted in a but¬ 
ter box. He natur- 
, . f ally wants the final 

housing to be as attractive as possible 
and to provide the appropriate finishing 
touch to an ambitious project. 

This being the case consideration must 
be given both to the type of material 
that will be used in the construction, 
and the actual finish, bearing in mind 
that a well-constructed case can be ruin¬ 
ed by a poorly selected or applied fin¬ 
ishing material. 

The obvious choices for the case are 
timber or sheet metal, the latter either 
aluminium or steel . The deciding factor 
in each case may well be the availability 
of suitable tools or machinery for work¬ 
ing the basic material, as well as a cer¬ 
tain amount of “know how” in either of 
the two constructional fields. 

Most home constructors will choose 
the first approach, mainly because wood¬ 
working tools are on hand or easily 
come by. Unfortunately, there is a 
danger that some may underrate the 
task. 

In fact, a task of this nature really 
demands a fair amount of skill, if the 
finished product is to look at all pre¬ 
sentable. 

It must be admitted, however, for 
those who possess the requisite tools, 
skill and enthusiasm, a wooden case can 
be a very pleasing proposition indeed. 

It must be remembered that the re¬ 
corder itself is quite a heavy piece of 
equipment and the case should there¬ 
fore be of a sturdy construction, involv¬ 
ing screwed and glued joints and the lib¬ 
eral use of cleats and bracing strips 
where necessary. 

Sufficient space may be left inside the 
lid to house various accessories, includ¬ 
ing the power cord which we have since 
made detachable by the use of a chassis 
plug and line socket on the rear panel. 
Spare tape spools and even a small 
microphone may be included, if due 
forethought is given to the lid size. 

The cut-out for the speaker grille 


*Aa 


should extend along the front of the 
case as far as possible, so that the full 
speaker cone area is utilised. Some form 
of trim material may well be added 
around the opening to impart a finished 
appearance. 

A second opening is required in the 
rear of the case to permit access to the 
output sockets and monitor gain control. 
For transport purposes, a removable 
cover over this opennig may be advis¬ 
able. 

The finished case may be either pol¬ 
ished or covered with vinyl material, the 
former finish looking somewhat more 
professional in our opinion, although 
possibly not as well able to stand up to 
the rigours of transport as a vinyl cov¬ 
ering. 

The accompanying photograph shows 
our own approach, namely a dark grey, 
hammertone finished metal case with 
welded seams. We are well aware that 
such a case is hardly within the scope 
of the home constructor unless a guillo¬ 
tine, sheet-metal folder and welding plant 
are available, not to mention the ability 
to use such equipment. 

However, this type of case will be 
made available on the market through 
one of our advertisers, Heating Systems 
Pty. Ltd., of Redfern, N.S.W. At least 
one other manufacturer currently has a 
case under development and this, too, 
should be available by the time this issue 
is on sale. There is no reason, therefore 
to despair because metal working facil¬ 
ities are not available. 

The case, as pictured, is of extremely 
sturdy construction and is provided with 
louvres on the sides and bottom for 



typical high 
quality, though 
medium priced 
microphones test¬ 
ed with this re¬ 
corder are the 
AKG , 088 stereo 
dynamic below and 
the 079 mono 
dynamic at left, 
two of the latter 
being required for 
spaced stereo ef¬ 
fects. 
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ventilation. The top edge of the case 
is turned in slightly and fits up under¬ 
neath the lip of the tape top panel, while 
the lid fits over the edge of the top 
panel and finishes flush with the side of 
the case. (Fig. la.) 

As it happens, the manufacturer is 
considering a modified arrangement, 
which makes for somewhat easier con 
struction, as shown in Fig. lb. The top 
edge of the case is turned in and th; 
panel of the recorder is fastened on top 



of this lip. The lid is provided with a 
similar lip which sits on the case. 

The recorder may be fastened into 
the case by screws through the top 
panel into the case lip or alternatively, 
by screws through the bottom of the 
case into the turnovers on the two verti¬ 
cal panels inside the recorder. 

It is advisable in all circumstances to 
make the lid completely detachable and 
this is most easily accomplished by the 
use of four clip locks rather than two 
clips and two hinges. 

A carrying handle and rubber feet add 
the finishing touches, in our case the 
handle being mounted at one end. Rub¬ 
ber feet are provided at the opposite 
end, as well as underneath, to allow the 
instrument to be set down during trans¬ 
port. 

In a wooden case the mounting of the 
speakers presents no problem as they 
may be screwed directly to the case mat¬ 
erial. With a metal case, however, it is 
wise to add a three-ply baffle on which 
the speakers may be fastened by means 
of countersunk screws. The whole baffle 
assembly is then placed behind the 
speaker grille and held in position by 
the screws holding the front clip locks 
and rubber mounting feet underneath. 
These latter screws need not go into the 
panel, but only keep it pressed against 
the front edge of the case. 

SPEAKER MOUNTING 

To permit adequate clearance of the 
recorder components, the speaker hous¬ 
ings should touch each other at the 
centre and be mounted as close to the 
bottom of the case as possible. In some 
instances it may be necessary to ease 
the large cable form out of the way, 
before the deck will sit properly. 

We used a small 4-pin plug and socket 
to connect the speakers to the main as¬ 
sembly, thereby permitting the recorder 
to be completely separated from the case 
if necessary for servicing. Be sure to 
earth the frames of the speakers directly 
to the case. 

Phasing the speakers may be quite 
easily accomplished by paralleling the 
pick-up inputs and playing a normal re¬ 
cording through the amplifiers with the 
selector switch in the stereo position and 
the balance control centred. Turning 
either channel off by means of the bal¬ 
ance control should effect a slight re¬ 
duction in sound output indicating cor¬ 
rect phasing. 

If the sound level is reduced in the 


centre position and rises at either ex¬ 
tremity of the control, the speakers are 
incorrectly phased and the connection 
to ONE speaker should be reversed. 

Additional tests on the recorder itself 
have brought several points to light 
which are passed on for those who may 
run into similar difficulties. 

The first concerns the phasing of the 
R/P heads. This will only be a prob¬ 
lem if pre-recorded stereo tapes or full- 
track are utilised, but it is wise to ensure 
that the connections are correctly made 
at the outset. 

Looking at the rear of the head, the 
upper and lower right (or left) hand 
pins are the common or earth connec¬ 
tion. In other words the link runs ver¬ 
tically between the two pins and not 
diagonally. 

Secondly, the use of low capacity mag¬ 
netic type microphones may give rise to 
an initial level meter reading, due to 
the 50Kc bias oscillator signal getting 
into the preamplifier and causing a sub¬ 
stantial meter deflection to occur with 
zero audio signal input. Crystal and 
ceramic microphones have a high capaci¬ 
tance and shunt the oscillator signal suf¬ 
ficiently to make the meter reading neg¬ 
ligible, so that the problem does not 
arise. 


OSCILLATOR LEAKAGE 


On investigation, we found that the 
oscillator signal was being coupled into 
the preamplifiers through the capacitance 
existing between the adjacent wafers 
of the function switch. Although this 
coupling was only half a picrofarad or 
so, the grid circuit impedance was suf¬ 
ficiently high to allow several millivolts 
to be developed. We cured the trouble 
by inserting another shield plate between 
the first and second switch wafers and 
adding 470 pF capacitors across the 
150K resistors from Slk(R) and Sll(R) 
to earth. 

Currently available on the local mar¬ 
ket is the AKG stereo microphone, type 
D88 (pictured). This microphone is 
eminently suitable for use with the re¬ 
corder and, being provided with a special 
low/high impedance line transformer, 
may be plugged directly into the recorder 
mic. sockets. 

Essentially it consists of two identical 
dynamic, cardioid microphones mounted 
one above the other and oriented so that 
the directions of maximum sensitivity 
are 90 degrees apart in the horizontal 
plane. The frequency response is quoted 
as being flat from 80 to 15,000 cycles. 

Tested with our own recorder it per¬ 
formed in a very acceptable manner and 
should certainly be a worthwhile acquisi¬ 
tion to any enthusiast contemplating seri¬ 
ous stereo recording. The price, includ¬ 
ing the line transformer, is £18/2/ re¬ 
tail plus tax. 


SONY SERVICE 


Bring or send your Sony 
Transistor for factory-backed 
service. 


Most spare parts are available but 
for use in our repairs only. 


SONY 


"RESEARCH MAKES 
THE DIFFERENCE" 


We do not sell spare parts. 


PETER G. BROUGHTON 

209 George St, Sydney. 
Phone 27-5831. 



| Sydney’s newest 
| tape recorder 


store 

I NOW OPEN 

| at 373 Pitt Street , 
Sydney. 

| A new complete tape record- B 
1 er specialist. New recorders, | 
| trade-in models, big cash I 
I savings . 



NOW! A TAPE 1 

RECORDER FOR 

| 39 gns. | 

j§ You cannot buy these famous British- g§ 
made Mannequin export tape record- §§ 
ers anywhere else in Australia at 39 M 
§§ gns. Comparable tape recorders sell jj 
j§ at £72. ‘(Please check this before you j| 
j| buy.) This machine is bristling with §j 
Jj features such as a superimposing f§ 
U switch, fast forward and reverse, radio p 
H and gramophone recording position §§ 
! and latest magic eye. This amazing §J 

H recorder can be used as a pick-up J§ 

H amplifier without running the tape. §j 
f§ FREE: Reel of tape, microphone, g 
and instruction manual, All for 39 §J 

| gns. Terms over 6 months ot 12 j§ 

1 months. 

|--- 1 

MAIL ORDER 

Please send I Mannequin tape §§ 
M recorder. Have enclosed Cheque, M 
Postal Note. 

| NAME: . | 

I ADDRESS: . I 


Include 30/- postage. 



| 373 PITT STREET, SYDNEY § 
MA1771 


Mlllll!l!!llllilllillll!llllllll!!l!!!!lll!!!ll!!!l!lll!l!!l!!!!lll!lll!lllllll!llllll!!l!!!l!!ll!l!!l!l!ll!lll!l!l!!l!!!!l^ 









































INTER-COMM. 

TELEPHONE 


Ideal for office-to-store com¬ 
munication. Far cheaper 
than normal P.M.G. exten¬ 
sions — no yearly rentals, 
either. £4/9/6 (5/ delivery 
to rail). 


PLESSEY PUMPS 




12 volt, self-contained motor and 
pump develops 501b pressure p.s.i. 
and is used for oil-fired furnaces 
or a caravan water pump. Also 
for kerosene or oil priming or lub¬ 
rication jobs. £5. 

(5/- Delivery to Rail) 

AIRCRAFT 

ALTIMETERS 

Super-sensitive altimeters read to 
35,000 feet. £6/10/ (pack and post. 
5/6). 


WILLIS LEVEL 


Suitable for plotting of irrigation 
drains for fencing, land dividing, 
levelling for tennis courts, etc. Sup¬ 
plied with tripod and metal carrying 
case. 

£13/13/- (5/. Delivery to Rail). 


R. F. AMPLIFIERS 




r--x 


High powered amplifiers suitable for 
use with No. 19. 22 or 11 sets. Ap¬ 
proximate output is 30 watts and 
complete with genemotor and 807 
(equivalent) valves. 

£3/10/. (5/ Delivery to Rail.). 


QUALOS CHUCKS 


Keyless, super 
grip ball-bear¬ 
ing chucks. Ca¬ 
pacity 1/16 inch 
to Vi inch. 
£3/15/. (Pack 
and Port 3/«). 


>> 


\ 




MULTI-PURPOSE 

WIRE 

Soft plastic cover¬ 
ed wire ideal for 
garden use or for 
telephones, bells 
etc. 

3,000ft on wooden 
reel with handle. 

7/6. 

5 Reels for 35/- 
(5/- Delivery to 
Rail). 

1100ft Spools in 
plastic packet, 1/9 
3 pkts. for 5/« 
, (Pack and post 
* 1 / 6 ). 


ANGLE 

TELESCOPES 



WALTHAM 

TRADING Co. 

• 229 ELIZABETH ST., MELBOURNE 

• 96 OXFORD ST., SYDNEY 

• 155 WICKHAM ST., FORTITUDE 
VALLEY, BRISBANE 

• 243 RUNDLE ST., ADELAIDE 


TRANSMITTER RECEIVER 

No. 38 Mk III 

Popular Walkie-Talkie, fully 
portable and including crystal 
calibrator, microphones and 
set of headphones. Chock full 
of new parts which would 
alone cost four times our price 
of just £6/19/6. 

(5/ Delivery’ to Rail.) 


PRISMATIC COMPASS 

Suitable for navigation 
on land or sea, or for 
land dividing levelling, 
etc. Oil damped, £8/10/. 

DRY CARD, 

£1/19/6. 

(Pack and 
Post 3/6) 

VICKERS CLINOMETER 

Ex Army surveying instrument. Ideal 
for land work. Supplied in a leather 
case. 15/6. (Pack and Post, 3/6.) 

HEARING AID 

Clip into the breast pocket. Complete 
with lead and plug. 35/- (Pack and 
Post 2/6). 

HELIOGRAPH 

As used by Army signalling units. Will 
operate over distance of many miles. 
Complete in leather case, with tripod. 
35/- (5/- Delivery to Rail). 


AIR 

COMPRESSOR 

Suitable for tractor 
tyre inflation, etc. 
Supplies 4501b pres¬ 
sure per square inch. 
Complete with shaft. 
£5. (5/ delivery to 

rail). 


HYDRAULIC PUMPS 

Three-stage gear pump suitable 
for hydraulic rams, high pressure 
sprays, etc. Pressure to 1,0001b 
per square inch. £6 (5/ Delivery 
to Rail). 

ASTRO COMPASS 

This R.A.F. instrument can be used 
for obtaining direction from sun or 
stars. It can be adapted for astrono¬ 
mical studies or for levelling purposes, 
etc. 

59/6 (5/- Delivery to Rail). 


FREQUENCY METERS 

In top condition. With attractive 
black crackle finish. 221 AK, 125KC. 
to 20,000 KC AC/DC. 

£32/10/- (5/- Delivery to Rail). 


VACUUM 
PUMP 



Makes excellent 

straight fuel pump, 
delivering approxi¬ 

mately 400 gallons 
per hour £3/10/* 
(5/- Delivery to Rail). 



WHIP AERIALS 

From a whip aerial you can 
make a top class spring steel 
fishing rod. Also suitable for 
truck wireless masts, etc. 3 sec¬ 
tions total 12ft length. 

yy I £L (5/- Delivery 
to Rail) . 



Supplies approximately 6 
magnification. Ideal for 
veranda or lookout. 
£3/19/6 (5/- Delivery to 
Rail). 

WOBBULATORS 

Now at lowest possible 
price. 25/. (Pack and 
post 3/6.) 


'AMMO' TOOL 
BOXES 

Suitable for car, boat or work¬ 
shop. All metail, with double 
hinged lid and leather carrying 
straps. 12/6, or three for 35/. 
(5/ Delivery to Rail.) 



GAS MASKS 

Brand new, suitable for 
fumigation purposes, etc. 
As issued to wartime 
civilians during raids. 7/6. 
(Pack and post 4/6.) 


TWO VOLT 
ACCUMULATORS 

Suitable for your model 
train sets, etc. 17/6. (Pack 
and post 3/6.) 
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i WALTHAM 

! TRADING Co . 


AUTO TEMPERATURE 
GAUGE 

With 56-inch capillary 
lead, suitable for cars 
and boats. Fahrenheit 
scale reads to 220 deg. 

45/, (Pack and post 3/6) 



SAFETY BELTS 

Strongly constructed with 


VOLT & AMP 
METER 


best Quality webbing waist 
sash and sturdy quick-re- 
lease metal buckle. Best 
available at this price. 
NEW, 25/. SECOND¬ 
HAND, 17/6. 

(Pack and Post, 3/6) 


0-15 Volt DC .. 55/- 

0-30 Volt DC ., ..55/ 

0-250 Volt AC/DC .. 55/ 
0-300 Volt AC .. ..70/ 
0-1 amp AC/DC .. 55/ 

0-10 amp AC/DC .. 55/ 

0-50 amp AC/DC . . 55/ 

0-20 amp AC/DC .. 55/ 

(Pack and Post 2/6.) 


TV AERIALS 

Suitable for both city 
and country viewing 
areas. Fully adjustable 
to any direction and 
are telescopic. 25/. 
(Pack and post 3/6) 


BATTERY 

SHAVERS 

Ideal for travellers, 
especially those on sea 
or in air. These shavers 
work from normal 
small torch batteries. 


BRANCHES 

229 Elizabeth St., Melbourne. 


MAIL ORDERS 

P.O. Box 5234, Elizabeth St., 
Melbourne. 


96 Oxford St., Sydney. 

243 Rundle St., Adelaide. 

155 Wickham St., Fortitude 
Valley, Brisbane. 


P.O. Box 36, Rundle St., 
Adelaide. 

P.O. Box 22, Crown Street, 
Sydney. 

155 Wickham St., Fortitude 
! Valley, Brisbane. 


NEW! 

SPECIALS 

MAGNETIC 

PICK-UP-TOOL 

This instrument is specially 
made for work shops, 
machine operators. etc. 
Consisting of a magnet 
on a 17 inch flexible shaft, 
it’s ideal for picking up 
fallen bolts, spanners etc. 
from motors. 9/6. (Pack 
and Post 2/6). 


MAGNETIC 

PICK-UP-ARM 

Brand new, feather-light 
pick-up arm, with turnover 
cartridge housing needles 
for both 78 and LP record¬ 
ings. 39/6. 

(Pack and Post. 3/6) 


SPARK PLUGS 

Brand new spark plugs 
suitable for all makes 
of cars * lawn mow¬ 
ers Villiers and DKW, 
Evinrude and Johnson 
motors and go-carts. Only 
7/6 ca. Note: When order¬ 
ing by mail, please state 
make and model of your 
vehicle. (Pack and Post 
1 / 6 ). 


OBLONG 

MAGNIFYING 

GLASS 

Measures 3 3 A inches by 2 
inches. Has special bat¬ 
tery container handle for 
built-in lighting. Supplies 
approximately six magnifi¬ 
cations. 

(Pack and Post. 2/6) 


TAPE SPOOLS 

All the most wanted sizes. 
3 inch 3/3; 5 3 A inch 5/6; 
7 inch 5/11. (Pack and 
Post 1/6). 

FIRE 

EXTINGUISHERS 

Pressure pack fire extin¬ 
guishers. Play safe! Keep 
one in the car, one in 
the home. Dry powder 
spray is the latest instant 
extinguisher. 27/6. (Pack 
and Post 4/6). 


MAGNIFYING 

GLASSES 

Folding pocket magnifier, 
supplies 25 magnifications. 
25/. Magnifying glass on 
stand, ideal for stamp col¬ 
lectors, geologists etc, 25/. 
(Pack and Post 3/6). 


SPIRIT LEVELS 

Brand new, top quality 
beech wood levels. Suit¬ 
able for craftsmen, lay¬ 
men. etc.. Large 13/6. 
Small 11/6. (Pack and 
Post 5/) 


POCKET 

WATCHES 

Fully reconditioned, in as 
new condition. Nine jewel 
movements. A better bar¬ 
gain than this cannot be 
found anywhere. £3/17/6. 
(Pack and Post 2/6). 


MICROMETERS 

Brand new, English micro¬ 
meters. 0 to 1 inch. 18/6. 
1 to 2 inch 22/6. (Pack and 
Post 2/). 


SLIDE RULES 

Circular concise slide rules 

12 / 6 . 

Straight Edge Slide Rule 
(6in) 39/6. 

Straight Edge Slide Rule 
(8in> 50/. 

Straight Edge Slide Rule 
(1 tin) 55/. 

(Pack and post, 2/6) 


ABNEY LEVELS 

With accurate vernier meas¬ 
uring within 1/16 degree. 
£7/10/. (Pack and Post 
6 /). 



NAVIGATIONAL 

COMPASS Liquid damped 
compass for 
small boat. 
Double chromed 
for absolute rust 
protection. 

£4/17/6 
(Pack and post 
4/6) 


TELESCOPIC RIFLE SIGHT 



BINOCULARS 

Beautiful prismatic 
binoculars in pigskin 
cases. Cheapest prices 
ever. 8 x 30, £8/19/6 
7 x 50. 10 x 50, 8 
x 40, 16 x 50 all at 
the low price 
£14/17/6. Giant siz¬ 
ed binoculars as used 
by fire lookouts, race 
callers, etc., £39/10/ 
(Pack and Post 8/6) 


CRYSTAL MICROPHONE 



Suitable for tape recorders, public ad¬ 
dress systems, etc. Lapel microphone, 
22/6. Pencil microphone (as illustrated) 
45/. Desk microphone (with on and off 
switch) 50/. Guitar pick-up microphone. 
17/6. Dynamic microphone on stand. 
45/. Lapel microphone, 25/, Crystal 
microphone on stand. 39/6. 

(Pack and Post 3/6) 




With crystal clear blued lens, supplies 4 
magnifications for highly accurate shooting. 
Provision is supplied for windage and eleva¬ 
tion adjustments, 

- £5/19/6. (Pack and Post 4/6) 


CAMERA 

TRIPODS 

Light, folding camera 
tripods, very modern, 
finished in black and 
chrome, extend to 45 
inches. Special, with 
pan head, 72/6. (Pack 
and Post, 5/6). 



CRYSTAL SET PARTS 

Build your own crystal set from these 
parts. Headphones 27/6. Miniature 
cabinet 7/6: Germanium diode 3/6. 
Slug tuned coil—complete with knob, 
condenser and circuit—16/6. Aerial 
wire 3/6. Terminals (3) 1/ each. 
(Pack and post 5/) 



TELESCOPES 

Power Telescope: Sup. 
plies 50 magnifica¬ 
tions. Complete 
with tripod. £9/19/6. 

(Pack and Post 8 6.) 

Range Telescope: Supplies 40 mag¬ 
nifications. Comes on swivel tripod 
£8/19/6. (Pack and Post 8/6). 
Pocket Telescope: Supplies 25 
magnifications. Comes in pigskin 
case. £3/19/6. (Pack and Post 
3/6). 


INTER-COMM. SET 



Room to room 
inter-com set 
comprising of 
two new head¬ 
phones, and 
two mic. 
transformers. 
All yours for 
just 33/9. 
(Pack and 
Post 3/6). 


MICROSCOPES 

Twin Lens: Supplies 600 
magnifications. Complete 
with slides in a wooden 
case. £6/19/6. 

Single Lens: Supplies 300 
magnifications. Comes in 
a polished gift case. Com¬ 
plete with slides, £3/19/6 
(Pack and Post 8/6 for 
both) 

Pocket Microscopes: Clips 
inside the pocket. Supplies 
50 magnifications, 15/9. 
(Pack and Post 1/6.) 



MULTIMETER TK7 

Suitable for garage equipment, 
household electrical equipment, etc. 
20,000 ohms per volt sensitivity 
AC; 9,000 ohms per volt AC. 
Reads to 1,000 volts AC/DC, 500 
microamps and 250 milliamps. 
£7/10/ (Pack and post 8/6). 


NEON TESTERS 

Clips inside the pocket. 
Checks up to 240 volts. 
6/. (Pack and post 1/6). 


SOLDER 

lib coils, li/6. 
(Pack and post 2/) 


SOLDERING 

IRONS 

Brand new, complete with 
lead and plug. 240 volt. 
60 watt, £2/8/6; 80 watt, 
£2/12/6; 130 watt. 

£3/4/6. (Pack, and post 
3/6.) 


MACHINE 



COUNTERS 

Counts to 9,999- 
rewinds in a jiffy. 
Suitable for print¬ 
ing machines, 
knitters, winders, 
etc. 45/. (Pack 
and Post 2/-). 













































The Stromberg-Playmaster 
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Your Questions Answered 


Following the very successful series describing our build-it-yourself 
"Stromberg-Playmaster" electronic organ, readers have come up with a 
variety of relevant questions which are of sufficient interest to warrant 
publication of the answers. While many readers are building the organ 
exactly as described, it is obvious that others are accepting the design 
as a basis for a more elaborate instrument. 


Does the Stromberg-Carlson Com¬ 
pany oblige constructors to buy 
the complete kit to build the 
organ now being described? 

No. They have broken up the kits 
into units, as advertised, which they are 
selling quite independently. Designed to 
tie in with our constructional articles, 
the units divide the organ into as many 
segments as practical, while still keep¬ 
ing them large enough, individually, to 
be a marketable proposition. 

If, for any reason, you want less than 
the total number of basic units, you 
can buy them as dozens of other readers 
have already done. 

Except for the special inductors, 
I have enough small components 
to build the Tone Generator unit. 
While I intend to buy parts like 
the keyboard and pedal clavier, I 
would like to save money where 
I can. Are the chokes going to be 
made available separately? 

We discussed this matter with the 
Stromberg-Carlson Company quite early 
in the piece and they agreed to make the 


r 


Magnet Holds 
Tongue Tab 

Original, as far as we know, to 
TV & H, the idea shown should 
provide a simple yet effective 
tongue-tab mechanism. A small 
plug magnet, cemented into the 
rear of a shaped, plastic or die- 
cast tab should hold it firmly 
against the steel support plate or, 
when depressed, 
against a suitably 
positioned steel 
top rail . The 
iame action should 
be available as 
from the usual 
more complicated 
toggle mechanism, 
while a thin layer 
of felt on each 
surface will mini¬ 
mise mechanical 
noise. A conven¬ 
tional "whisker" 
contact system 
would be used at 
the rear, 

'############ 


inductors available as a kit. They can do 
this because the unit value of a kit of 
inductors is high enough to cover the 
company’s overhead and marketing costs. 
They stress, however, that they cannot 
extend this to cover relatively minor 
items like hard-to-get low-tolerance 
capacitors and resistors. It is only 
practical to handle these “problem com¬ 
ponents” when their nuisance value is 
absorbed in a complete unit of the kit. 

Incidentally, separate release of the 
inductor kits could be a boon to organ- 
builders, over and above those using the 
Stromberg-Carlson design. They are 
broadly suitable for any audio frequency 
Hartley oscillator. 

You specify plastic capacitors in 
the Tone Generator unit. I have 
a lot of good paper capacitors on 
hand. Could not these be used? 

Only at your own risk and against 
our specific warning. Even if paper 
capacitors don’t actually break down, 
they are very prone to changes in value 
and power factor, due to ingress of mois¬ 
ture or other effects in the dielectric. 
To confirm this, take a handful of odd- 
ment paper capacitors from almost any¬ 
where and subject them to searching 
tests. 

In many radio applications, these im¬ 
perfections don’t matter a great deal, 
but they matter a lot in the frequency 
determining circuits of an electronic 
organ. 

The electric organ which you 
have featured is beyond the price 
range which many readers could 
consider. Would it not be possible 
for you to produce an article on 
a chord organ? 


![ the 


CONTACT SYSTEM 



You have apparently been completely 
misled by current advertising of chord 
organs in the £40 to £80 bracket. In 
fact, these chord organs are not elec¬ 
tronic in any sense, being very simple 
reed organs with an in-built electric 
blower. 

For all their modern finish they are 
musically very limited devices. 

To describe a reed-type chord organ 
would be completely outside our field, 
even assuming that the components were 
available, which is doubtful. It would 
be a lot cheaper and better to buy such 
an instrument ready-made, if you really 
want one. 

There are such things as electronic 
chord organs, but at a figure way above 
the one just mentioned. In fact, an elec¬ 
tric chord organ would be more com¬ 
plex and more expensive — not cheaper 
— than the one using a simple, conven¬ 
tional manual. 

Some commercial electronic 
organs are advertised as being 
equipped with “sustain.’’ Is this 
the same as reverberation? 

While we wouldn’t like to attach too 
much weight to commercial usage of 
words, particularly in sales literature, 
sustain and reverberation normally mean 
two different things. 

As we have already explained, rever¬ 
beration, as fitted to an electronic or¬ 
gan, is normally an electro-mechanical 
device, followed by an amplifier, which 
creates an effect similar to the echoes 
in a large building. The sound produc¬ 
ed is delayed and random in its time 
and phase relationship to the original 
signal. 

Sustain, on the other hand, is a sys¬ 
tem which causes notes to sound for 
a brief period after the playing key has 
been released. It tends to fill in gaps be¬ 
tween individual notes, particularly in the 
pedal department, but with sound which 
is a continuation of the original genera¬ 
ted tone. 

The two effects are therefore quite 
different in derivation but, to a certain 
degree interchangeable, in that the in¬ 
clusion of either one makes the other 
less urgent. However, because they are 
different, argument can be advanced for 
the inclusion of both where the budget 
permits. 

In the case of our own organ, re¬ 
verberation was a lot easier to provide 
than sustain, and more desirable, any¬ 
way, so we went ahead on that basis. 
However, if we or anyone else can come 
up with a not-too-complicated system of 
sustain, particularly for the pedals, we 
would be happy to put it in. 

I have heard a couple of stories 
about oscillator trouble with the 
Stromberg-Carlson organ, with the 
notes being slow to speak or 



























affected by the vibrato. Does this 
mean that there is a weakness in 
the baste design. 

No, fortunately. The difficulty seems 
to have occurred because of an occa¬ 
sional failure of one or other of the 
resistors, 1.1 meg. and 13 meg., which 
establish the forward keying bias. If 
this potential falls too much below the 
intended 70 volts, the oscillators may 
not trigger promptly or may be inter¬ 
rupted at the vibrato rate, when the 
voltage is heavily modulated. 

However, it is not as critical as the 
resistor figures might imply. In one or¬ 
gan we heard about the voltage was 
down to just under 30 before service 
had to be sought! 

I am planning to bnild your organ, 
but want to leave room for a 
second manual. Would it be a 
good idea to use 16ft oscillators 
on this manual to make it more 
suitable for playing with the left 
hand? Obviously, what I would 
need would be the choke and 
capacitance values for the lowest 
octave. 

The idea of using two of everything 
to make a two-manual organ is sound 
enough, if you are as keen as all that. 
In fact, a new Australian-made organ 
which has been announced recently, has 
two manuals and two sets of tone gen¬ 
erators basically similar to the units em¬ 
ployed in our own instrument. 

But go easy on the idea of a manual 
to suit your left hand, in just those 
terms. Unless we miss our guess, you 
are basically a pianist, or have learned 
on a traditional harmonium, and are 
mentally transferring the relevant tech¬ 
niques to your projected instrument. 

With a bass pedal clavier, playing 
techniques aren’t the same, and you don’t 
rely to nearly the same extent on the 
left hand for bass, as such. 

Before you put a lot of work into 
building an organ to conform to your 
own (not necessarily mature) ideas, it 
would be a good plan to talk organs, 
read organs and look at organs to estab¬ 
lish in your mind a clearer idea of pre¬ 
dominant practices. These would in¬ 
clude the use of manuals for “solo” and 
“accompaniment” purposes, and the phy¬ 
sical disposition in relation to one an¬ 
other and to the pedal clavier. 

It would be more conventional, for 
example, to retain the basic 8ft oscilla¬ 
tors, but to lop off notes at the treble 
end if necessary, and extend the bass 
end by up to an octave. Since the 
middle C notes should line up, this will 
virtually mean accommodating the lower 
manual to the left of the upper one. 

At the moment, we are unable to as¬ 
sist you with additional oscillator cir¬ 
cuitry. 

I have considered building a two- 
manual organ using virtually two 
keyboards and generators as per 
your design. I thought that the 
lower manual need have only your 
“Full Organ” formant and the 
upper one only selectable tones. 
What about the vibrato? Should 
it be on both simultaneously or 
capable of separation? 

Some of the foregoing remarks will 
apply to your question, though it would 
be permissible to have two identical key¬ 
boards positioned, note for note, one 
above the other. 

If we were going to all this trouble, 
we would be inclined to retain both 
selectable and Full Organ facilities on 


the lower manual, possibly omitting the 
4ft in the interests of simplicity. The 
upper manual should retain the 4ft but 
could well do without the Full Organ 
facility. 

We would most certainly provide for 
optional vibrato on the manuals sepa¬ 
rately, using the one basic vibrato oscil¬ 
lator but individual valves to modulate 
the oscillator bias. 

I notice that you use round knobs 
on your organ Control Panel. It 
seems to me that regular pointer 
knobs would be a better proposi¬ 
tion, because it would be possible 
to push them around with the tip 
of any handy finger. 

Frankly, we wouldn’t like the look of 
pointer knobs, although we agree that 
this is a matter of personal taste. How¬ 
ever, we are not convinced that pointer 
knobs would be better. In certain physi¬ 
cal positions they might be, but their 
irregular shape demands a more deli¬ 
berate gripping action, which doesn’t 
necessarily make for speed. 

Another point is that, with a knee 
switch to bring in full organ as an 
alternative to adjustable tones, it is 
usually possible to arrange the playing 
so that new tone combinations can be 
set up much more casually. 

However, it remains a point on which 
individuals can please themselves. 

Would it be possible to replace 
the knobs and potentiometers on 
the Control Panel with tab 
switches, which would simplify 
the selection of organ voices? 

Yes, it would, but a good deal of 
physical and electrical redesign would be 
necessary to avoid ending up with a 
merely makeshift arrangement. Real 
tongue tabs are scarce and expensive; 
substitutes in the way of switches, of 
which many have been tried, are vari¬ 
ously too noisy in the mechanical sense, 
electrically noisy in audio circuits, 
unsuitable physically, etc. It is all too 
easy to make an unwise choice. 

However, assuming that tab switches 
can be provided, it would be wise to 
retain the adjustable potentiometers be¬ 
hind the Control Panel for setting-up 
purposes. A plain disadvantage of the 
tabs is that the voices are either off or 
on, with nothing in between. For those 
who are prepared to use them as in¬ 
tended, the continuously variable poten¬ 
tiometers do give a wide and subtle 
selection of tone colours, akin to the 
drawbars on a Hammond organ. 

In any case potentiometer control 
should be retained for bass volume. 
Coarse “loud-soft” bass switches leave 
much to be desired in practice. 

Again, don’t jump to the conclusion 
that the ability of a^ organist is 
measured by his personal—on his instru¬ 
ment’s—ability to make a large number 
of tone changes in a short while. Many 
who play a versatile organ for the first 
time fall into this trap, leaving their 
listeners with a befuddled impression of 
an electronic whistle box, lacking in 
character or dignity. 

Experience soon teaches the art of 
majoring on a sound colour appropriate 
to the music, with changes only where 
good musicianship dictates. At this 
stage, the emphasis on “speed at all 
costs” is likely to be modified. 

In short, your idea has merit and we 
may even, one day, get round to modi¬ 
fying our own instrument along those 
lines. But consider all the implications 
and do the job properly—or not at all. 


Q-MAX 

BRITISH MADE 

Screw Type 
CHASSIS CUTTERS 

Sore Time —Gives 
Professional Appearance 



SIZES 
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.... 27/11 
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44/1 
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85/9 
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1" SQUARE 

55/4 

21/32 

" * 15/16" 

11/16" Square 

RECTANGULAR 76/2 


53/- 


The Q-Max range of Screw Type 
Chassis Cutters serve a most useful 
purpose where holes are to be 
punched on chassis where compon¬ 
ents are already mounted. The 
SQUARE and RECTANGULAR 
punches save the hard work involved 
in transformer, plugs and sockets, 
IF’s, etc. cutouts. 

WILLIAM WILLIS & CO. 

PTY. LTD. 

Manufacturers and Importers 
428 ELIZABETH STREET, 
MELBOURNE. PHONE 34-6539. 


Electronic Organ 
Kits! 

(1962 MODEL) 

Section “A” . . . Tone Generator 
. . . assembly including chassis 
and valves. 

Section “B” . . . Control Panel 
assembly, including components, 
etc. 

Section “C” . . . Keyboard assem¬ 
bly, etc. 

Section “D” . . . Amplifier assem¬ 
bly, etc. 

Section “E” . . . Expression Pedal 
assembly unit. 

Section “F” . . . Organ Console, 
completely assembled ready for 
polishing. 

Section “G” . . . Speaker . . . 
Rola 12F. 

Section “H” . . . Pedal Clavier . . . 
13 note, 16ft pitch, completely 
assembled. 

Section “J” .. Organ Service 
Manual. 

For Further Information , Prices 
and Free Demonstration . . . 

J.H. MAGRATH&CO. 

PTY. LTD., 

208 Little Lonsdale Street, 
Melbourne, Vic. 
Telephone Enquiries . . . 
32-3731 
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MAIL ORDER BARGAINS 

EXCLUSIVE TO HOMECRAFTS 


JIST ARRIVED! 

FERROCART 
SIGNAL INJECTOR 

This unit is ideal for service of Transistor 
Radios, Valve Radios, Television 
Receivers, Amplifiers, Tuners, etc. It pro¬ 
duces a signal which makes it suitable for 
signal tracing in AF, IF and RF circuits, 
works off four penlite cells, has indicator 
light, measures 1 3-8 x U x 5in and 
weighs only 4oz. Price £1/18/6 plus 
121 per cent tax, or £2/3/6 including tax, 
plus postage. 


COMPLETE STEREO 
OUTFITS 

4-4 stereo Amplifier 
Role Speakers 
Col loro Changer 


4-4 Stereo Amplifier 
Wharfedale Speakers 
Labcraft Turntable 

£ 68 / 10 /- 

Transistor Powerad 
INTER-COM SETS, 
TELEPHONES, ole. 

2 STATION.£11/13/6 

1 Master 1 Out-Station 

5 STATION.£22/10/. 

1 Master 4 Out-Stations. 

7 STATION.£28/2/6 

1 Master 6 Out-Stations 

2 Way Telephone Sets 

Complete with Wire, etc.£12 

Mod. ER-401 Loud-Hailer 
8 Watts output. 

Operates from 6 Volt Battery £38/11/- 


SPECIALS 


1S2 Valve Sockets.. 2/6 

Transformers— 

280/280v 75 m/a. 6.3V, 3A .. 30/ 
6 Volt Vib. Trans.15/ 


MAIL ORDERS PROMPTLY 
HANDLED. 

C.O.D. if you wish. 


COLLARO 

We have a full range of players 
and changers. 

M431 Mono Player. .. £11 10 0 
C60 Mono Changer. .. £12 8 0 
M505 Stereo Player. .. £12 8 0 
C60 Stereo Changer. .. £14 3 6 
Crystal cartridges for Collaro units. 

Sapphire Mono.40/. 

Diamond Stereo.99/6 

PIEZO 

CRYSTAL MICROPHONES 

LM.l LAPEL TYPE.29/6 

BM.3 PENCIL TYPE.60/9 

SM.l STAND TYPE.39/6 

SM.2 DESK TYPE.47/6 

SM.6 HAND TYPE.48/- 

Complete range of inserts for ail PIEZO 
MICROPHONES carried in Stock. 

TWEETERS 

5000 cycles to 20,000 cycles. For 
use with single-ended or Push- 
Pull Amps. 19/6 ea. 

Neon Test Screw-Drivers 8/6 ea. 
Crystal Set Diodes. Type WG4B 
3/6 ea. 

White Nylon Dial Cord, 25/- 
100 yard Roll. 

Assorted 3W and 5W wire-wound 
resistors 2/6 ea. 

Write in for values, etc. 

SPECIALS 

POWER TRANSFORMERS 
AND CHOKES 

240V to 5 Volts. 3 Amps .... 39/6 
285V/285V 200 m/a. 6.3 CT 6.3V. 

5V. £5 

300V/300V. 125 m/a. 6.3V 4A. 5V. 

2A.62/6 

285V/285V. 125 m/a. 6.3 VCT. 6.3V. 

5V.60/- 

285V/285V 150 m/a 6.3V CT 6.3V 

5V.84/- 

385V/385V 60 M/A, 6-3V 5V . 52/- 

100 M/A. 15H.26/6 

25 M/A 100H 1000 Ohms D.C. 10/- 
200 M/A 20H.80/- 

SPEAKER TRANS. 

E. Type 12,000 to 3.5.10/- 

D. Type 8,000 to 3.5.10/- 


ASSORTED 

CAPACITORS 

10 useful values in bags 
of 100 


Ceramic 
20/- per 100 


Mica 

20/- per 100 


Special quote for larger 
quantities 


SPECIALS 

Insulated Alligator Clips ■ ■ • • 1/ ea. 
Reaction Conds., 100 P.F. .. . 6/ ea. 

Torch Globe Holders.3d ea. 

15A Car Radio Fuses .. .. 2/6 doz. 
GENERATOR SUP. CONDS., 2/ ea. 


Crystal Cartridge with two sap¬ 
phires reduced from 43/-. 

Now 27/-. 


7/010 Push-Back Hook-up wire. 
6 colours. 5/- 100ft coil. 


Clearance of low value iW and 
1W resistors. Specially priced at— 

iW—2d ea_1/6 doz. 

1W—3d ea.—2/6 doz. 
Write in for values, etc. 


STROMBERG'GARLSON 

ELECTRONIC 
ORGAN KITS 

As featured in R. TV & H. 
Now available. 

KITS "A", "B", "C", "D" 

/#£/! fl^/f Ifjff 

See Homecrafts for further details, 
prices, etc. 


COMDENSERS — BLECIKO 


2000—2.5v TE, 6d 
500-12v EC, 2/- 
400—12v EC, 2/- 
250—16v ET, 1 /- 
100—2v ET. 1/- 
100—6v ET, 1/- 
50—3 v ET, 1/- 
24—150v ET, 2/- 


24—150v EC, 2/• 
16—450v EC, 5/* 
12—12v ET. 2/- 
10—40v ET. !/■ 
8—500v EC, 3/■ 
8—350v EC, II- 
2—200v ET. 1/- 


Ca!I or Write NOW! 


290 LONSDALE ST., MELB. FB 3711. Prices on request. 
Trade Supplied. 



















































The Schober organ obtains a 
vibrato effect by a system of phase 
modulation involving two varis¬ 
tors. It seems to me that, if the 
varistors were modulated by ran¬ 
dom low frequency noise instead 
of by the regular vibrato oscil¬ 
lator, random phase modulation 
of the signal would be produced 
which could feed a remote 
“chorus” amplifier and speaker. 

We had not studied the Schober cir¬ 
cuit, mainly because the Stromberg 
Carlson design allows for direct modu¬ 
lation of the oscillators, giving a most 
effective vibrato. Further, when the 
signal, including vibrato, is fed through 
a reverberation unit and amplifier, the 
random delays in the reverberation unit, 
relative to frequency, produce an equally 
excellent chorus effect. 

We frankly doubt your basic concept 
of “low frequency random noise” and 
certainly could not suggest how such a 
“noise” could be generated. Whatever 
the method, however, it would seemingly 
produce a resultant, single instantaneous 
voltage, varying in a random manner 
but always at a low frequency rate, of 
the same general order as a vibrato. 

Since this would affect the whole 
signal, we would expect it to sound like 
nothing more than an erratic vibrato, 
which would be classed as a fault, not 
a virtue. Something more like the 
desired effect might be obtained by 
separately and randomly phase modu¬ 
lating different frequency segments of 
the total sound but this would multiply 
into considerable complexity. 

Have either yourselves or Strom- 
berg-Carlson any plans to turn out 
a transistorised organ? It would 
seem to be a next logical step. 

It is probably an open secret that 
Stromberg-Carlsons have been working 
for some time on the development of 
a two-manual transistorised organ. How¬ 
ever, there is no indication, at the 
moment, as to when it is likely to be 
released as a commercial product. 

Again, the fact that they co-operated 
with us in presenting their smaller organ 
as a kit does not indicate that they—or 
we for that matter—would be prepared 
to do likewise with the much more 
complex and expensive organ that the 
new instrument is. 

At this moment, we have no imme¬ 
diate intention of developing a transistor 
organ ourselves but who knows what the 
future might hold? 

What doe$ one do about a cover 
to keep the dust out of keys? It 
is a menace to piano keys, but 
would seem to be even more so 
to organ keys and contacts—yet 
organs so seldom have a lid. 

We agree that the position looks in¬ 
consistent, but it is as you say—pianos 
are normally provided with lids, organs 
are not. What*s more, the cabinet styling 
is often not amenable to the addition 
of a lid. Fortunately, dust does not 
constitute an electrical problem with our 
own instrument, because the contacts are 
behind the keys, not under them. If 
you are worried about it for other rea¬ 
sons, we can only suggest a plastic cover, 
kept in place during all times when, 
domestically, it does not matter! 

Do you think it would be a good 
idea to encourage all organ con¬ 
structors to report on their results 
with your project in particular, 
whether successful or otherwise? 


It would be informative in many 
ways and indicate interest, popu¬ 
larity, difficulties, etc. 

If we were primarily an electronic 
organ journal, then there would be good 
point in encouraging as much corres¬ 
pondence as possible on the subject. As 
it is, organs are only one of many sub¬ 
jects covered in the magazine. There¬ 
fore, while we will be most interested 
to hear how readers get along with their 
construction, we have to keep in mind 
that we could not keep on devoting as 
much time and space to the subject as 
we have, of necessity, done in the last 
half-dozen issues. 

I should like to congratulate your 
journal on a most interesting series 
of articles. Unfortunately, many 
of us lack the ability to play such 
an instrument with the skill it de¬ 
serves. Can we look forward to 
an article on an organ using but¬ 
ton s for the left hand? 

As we explained earlier, there is little 
or no chance of us describing a reed 
type chord organ, such as those which 
are being so widely offered at the 
moment. Nor does it seem very likely 
that we will be describing a chord- 
electronic in the forseeable future. 

Frankly, we are personally not con¬ 
vinced that button-type bass offers any 
more than a temporary expedient for 
people who cannot play, and those who 
do stick at it may well end up wishing 
that they had put as much effort into 
learning conventional left-hand fingering. 

However, we could be wrong in this 
impression and, if you want definite guid¬ 
ance on this score, seek the advice of 
professional musicians. 

I like the basic tone colours of 
the Stromberg Carlson organ, but 
am concerned that the volume 
from the filtered tones is much 
lower than from the full organ 
position. 

This is not a basic characteristic of 
the instrument, since there is a preset 
pot. at the rear of the control panel 
which allows the relative volumes to be 
matched as closely as you like. 

Our own instrument is set up for sub¬ 
stantially equal volume from the filtered 
tones and from the newly added full 
organ formant. The only filtered tone 
which is noticeably down in level is the 
solo string, due to the abnormally high 
attenuation through the filter. 

In the instrument you heard, the preset 
pot. apparently needed re-setting, added 
to which it would not have had the full 
organ filter, which we have suggested 
as desirable. 

Single manual organs appear to 
lack flexibility for right-hand or 
left-hand solos. What i$ your 
comment on this? 

Yes, they do lack flexibility, which is 
the basic reason for the popularity of 
multi-keyboard instruments. However, 
the objection is overcome in part by 
two important facilities which have been 
included in our own design. One is the 
“solo” switch, which allows the manual 
to be balanced or to favour either hand 
for solo work; the second is the knee- 
cperated full organ facility, which allows 
the basic tone colour to be changed 
instantaneously and without taking either 
hand from the keyboard. 

Your present series of articles on 
electronic organs are the most ob- 
sorbing you have run since 1939. 



Styrene Pressure 
Loudspeaker 
79 gns. 

“SIGNIFICANT 

DESIGN 

BREAKTHROUGH” 

Percy Wilson , “The Gramophone M 

The first dynamic speaker to approach 
the performance of the Full Range 
Electrostatic! 

A polystyrene diaphragm, curved out¬ 
wards, replaces the old-fashioned paper 
cone. Incredibly rigid, polystyrene ends 
all cone breakup, gives TRUE PISTON 
ACTION. Each point on the diaphragm 
surface moves in the same direction 
. at the same time . . . permitting 
transient response previously impos¬ 
sible. No peaks—no troughs—no boom. 
Electrical cross-over to newly designed 
HF.1300 treble unit, as used by Broad¬ 
cast and Recording companies. 

The British made Celestion Styrene 
Pressure Loudspeaker creates an 
immense and unblemished "Window on 
the Orchestra,” yet measures only 24" 
x 15" x IIV 2 " (plus legs). 

Descriptive Leaflet on Request 

SPECIAL INTRODUCTORY PRICE 

ONLY 79 GUINEAS 

Available exclusively from 


MASTERSOUND 


400 KENT STREET, SYDNEY 
BX1527-28 


















Put yourself way ahead of the 
field with the world’s finest 
variable reluctance stereo 
cartridge: 

THE ELAC 310 D 

with .5 mil diamond 
stylus — for stereo 
only. 

20-22,000 cps with 
tracking weight 2 to 
4 gms . . . Channel 
separation 28 dB . . . 

Compliance 5.1 
10- c cm/dyne . . . 

Sensitivity 20 (mv/ 
cm sec-') . . . Chan¬ 
nel balance better 
than 2 dB . . . Recom¬ 
mended load 33- 
51,000 ohms. 

PRICE: £24/7/6 

If you need a compatible 
Stereo/LP cartridge, choose: 

THE ELAC 210 D 

V.R. Cartridge 
with .7 mil diamond stylus. 

20-20,000 cps with track¬ 
ing weight 3 to 5 gms . , . 

Channel separation 24 dB 
. . . Compliance 4.1 
10- 6 cm/dyne . . . Sensi¬ 
tivity 25 (mv/10 cm sec- ) 

. . . Channel Balance 2 to 
3 dB . . . Recommended 
load 33-51,000 ohms. 1JTJTJCT 

PRICE: £20/12/6 

Where a crystal stereo cartridge is 
preferred, insist on the world’s best: 

THE ELAC KST 103 


supplied with .7 mil dia¬ 
mond or sapphire stylus. 

20-15,000 cps with track¬ 
ing weight 4 to 6 gms . . . 
Channel separation 20 dB 
. . . Compliance 4.1 
10-° cm/dyne . . . Sensi¬ 
tivity 130 mv/cm . . . 
Channel Balance 3 dB . . . 
Recommended load .5 to 
1 megohm. 



PRICE: £4/3/0 

WITH SAPPHIRE 
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Each cartridge illustrated. is sup¬ 
plied with Vi" mounting bracket to 
enable cartridge to fit any standard 
arm. 

Available from all Hi-Fidelity 
Dealers or direct from the Aus¬ 
tralian Distributors: 


MAURICE CHAPMAN 

& CO. PTY. LTD. 

31 MACQUARIE PLACE, SYDNEY 
Phone: 27-G857 


I have no musical talent on which 
to base an opinion of the Strom- 
berg*-Carlson organ but a sales¬ 
man at a music warehouse criti¬ 
cised it as an instrument and tried 
to run me on to something more 
expensive. Does this mean that 
the instrument is seriously limited? 

Several observations are necessary to 
give a proper answer to this question. 

The Stromberg-Carlson organ is a 
relatively simple instrument and has 
fewer facilities than many others on the 
Australian market. But, against this, 
it sells for a very much lower figure and 
can be built for one-third to one-half 
the cost of these more expensive instru¬ 
ments. And, simplicity notwithstanding, 
it is a soundly designed instrument and 
can produce very pleasant music indeed 
at the hands of anyone who takes the 
trouble to become familiar with it. 

The second point is that the instru¬ 
ment in its final Stromberg “Playmaster” 
form is a much more developed design 
than the original and is capable of pro¬ 
portionally better performance. The 
extras can be added as time and money 
permits. 

As far as music salesmen are con¬ 
cerned, they do tend to “sell up” from 
the Stromberg-Carlson organ, as they do 
from any other piece of merchandise 
which happens to be the cheapest in the 
range. Other things being equal, a 
more elaborate instrument, or device, or 
motor car. or house, or anything has 
more to offer than one less elaborate, but 
it is up to the purchaser to decide where 
the compromise between price and per¬ 
formance has to be struck. 

And, of course, the sales and commis¬ 
sion figures on a more expensive item 
always look better in the records. 

I am puzzled about the term Dia¬ 
pason. I assume that this may de¬ 
scribe the particular tone in the 
Stromberg organ, but will it neces¬ 
sarily be the same as the Diapason 
in another organ? 

The names of organ tones are rather 
like the names of colours—red, blue, 
green, etc. They serve well enough to 
describe a certain class of sound, or a 
certain general colour classification. But, 
just as there is a wide range of hues 
which people might describe as “red,” 
so the word “Diapason” is a fairly broad 
classification. 

One of the major sources of argu¬ 
ment among organ enthusiasts — both 
acoustic and electronic—is the quality 
of the various tones, and purists in each 
field are very vocal on the subject. 

However, for all that, the classifica¬ 
tions are definite enough to serve a very 
useful purpose and indicate to the player 
the general type of sound to expect when 
a certain stop is operated. The tone 
colours in the Stromberg organ are well 
inside the expected tone ranges in each 
case. 

Your design for a reverberation 
amplifier in the April issue would 
appear to be quite straightforward 
and sound, hut I am worried about 
one detail. Is the rating on the 
electrolytics sufficient to withstand 
the surge voltage during warm-up? 

You could have a point there. Taking 
into account the considerable DC resist¬ 
ance of the small filter choke, the work¬ 
ing voltage across both electrolytics is 
comfortably within their ratings as quot¬ 
ed. However, during the brief warm¬ 
up period, the ratings could be exceed¬ 
ed, and possibly lead to breakdown in 


odd cases. The capacitor isolated by 
the 47K resistor would be safe enough 
in any case but it would be a good idea 
to replace the one following the choke 
with a capacitor having a higher peak 
voltage rating. 

I am intrigued by the idea of add¬ 
ing a frequency doubling system 
"to an existing Stromberg-Carlson 
organ. Will the unit as described 
fit, having in mind that my pre¬ 
sent organ uses a wooden key¬ 
board? 

We were not immediately concerned 
about the more bulky wooden keyboards, 
since all build-it-yourself organs would 
have plastic keys. From talks with 
Stromberg-Carlson engineers, it appears 
that the unit, as described, will fit, pro¬ 
vided the 12AU7 is re-located on an 
angle bracket to lie flush against the top 
of the tone generator chassis. Again, it 
could probably be contained within the 
L-bracket, instead of protruding from it, 
as we had it, for maximum accessibility. 

The balance pots would be obscured 
by the rear of the wooden keyboard 
when the generator chassis was in its 
normal position, but they could be read¬ 
ily reached by slipping the generator 
chassis off its mounts and tilting it back, 
as would be done anyway for normal 
service. 

Since the pots would rarely need to be 
touched after the initial adjustment, this 
would represent no great hardship. 

As a general alternative method, 
Stromberg-Carlson have pointed out that 
our unit could be fitted very nicely, as 
is, alongside the row of oscillator valves. 
All that is needed is a couple of simple 
angle brackets. They are apparently con¬ 
sidering the possibility of offering the 
unit in this form as an ancillary to 
existing commercial organs. 

As an organist, I have regularly 
played an organ in which each 
oscillator served two notes. Quite 
often the harmony was lost be¬ 
cause of the missing note. In the 
case of the Stromberg organ, one 
out of three 7th chords will not 
sound properly without recourse 
to a lower octave. The organ 
becomes unsatisfactory for seri¬ 
ous playing, since the music cam 
not be presented as written. For 
popular music, I dare say, the 
same objection does not hold. 

We quite agree that shared oscillators 
present a problem for the presentation 
of classical organ music. For popular 
music or ordinary gospel hymns the 
difficulties are much less apparent and 
the average listener will never know the 
difference. 

This is part of the deliberate com¬ 
promise, which permits the organ or the 
kit fo be offered in the particular price 
range. If the individual does not con¬ 
sider it a satisfactory compromise, there 
is no alternative but to multiply the price 
and the work involved by a factor of 
two or three times. 

That is broadly why, after the simple 
organs, there is a jump to £600 and up¬ 
wards for commercial organs, or kits, 
which escape the limitations you sug¬ 
gest, although they may well inherit a 
few others! 

Would it be possible to give in¬ 
ductance and capacitance values 
so that readers who want to can 
build up an organ with one oscil¬ 
lator per nqfe? If not, how about 

(Continued on Page 111.) 
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After the rather lengthy discourse, last month, on the subject of com¬ 
munication receivers, it may be appropriate if I devoted the space, in 
this issue, to sundry shorter letters which have come to hand during the 

intervening weeks. 


T HE first one is from a reader who 
commends us for what he refers to 
as “a sensible assessment” of the Gough 
loudspeaker enclosure, along with an ap¬ 
preciation of a “level-headed approach to 
controversial matters.” 

But as a precaution against swelled 
heads, he proceeds as follows: 

Dear Sir, 

“After all the argument there has been 
in your excellent magazine regarding the 
best surfaces for radiating heat, I find 
the following item on page 27 of the 
February issue: Keeping Heat In . . . 
Scientific and Industrial News. 

u The item refers to aluminium foil 
with one side blackened to reduce heat 
radiation away from the meat, because 
a shiny outer surface radiates heat away. 
“Really!" 

“Since it is normally accepted that a 
shiny surface is a poorer radiator or 
absorber than a black surface, one would 
expect that a blackened outer surface 
would do just what the makers claim 
they intend to prevent. 

“With all due respect, l would suggest 
that the idea may be successful because 
the blackened surface lets heat in more 
readily, rather than reducing radiation 
away. In actual fact, radiation would be 
increased, wouldn*t you agree?" 

Yours faithfully, 

K. M. (Malvern, S.A.). 

I must confess to having groaned in¬ 
wardly at first reading of the above letter. 
As it happens, we do not originate the 
material used in the “Scientific and In¬ 
dustrial News” section, the copy coming 
to us from an overseas source, to which 
we subscribe. But we do select and 
check the paragraphs which are repro¬ 
duced in R., TV and H. 


Had a member of our staff failed to 
pick up such an apparent howler? 

However, checking back over the para¬ 
graph in question, I feel satisfied that 
there was no basic misconception on the 
part of the firm promoting the new cook¬ 
ing foil. 

The real difficulty arises from the use 
of one ill-chosen word—“radiation,” in¬ 
stead of “reflection.” 

Thus, if one imagines a juicy morsel, 
in a hot oven, wrapped in shiny foil, 
the shiny outer surface will tend to RE¬ 
FLECT heat away from its contents. 

Substitute a foil, black on the outside, 
and it will tend to REFLECT the heat 
to a lesser extent, thereby reducing the 
cooking time. 

I have little doubt that this is what is 
meant. Unfortunately, though the word 
“radiate” sounds right in the context, it 

By Neville Williams 

does carry the wrong inference and pro¬ 
vides material for an argument — even 
though the lapse is less fundamental than 
our correspondent might suggest. 

On a completely different subject, we 
published a letter in the April issue, in 
which a reader suggested that Citizens’ 
Band type two-way radio equipment, in 
the hands of radio amateurs or others, 
could have provided the highly mobile 
radio communication which appeared to 
be necessary in the recent Victorian 
bushfires. 

The letter, as I saw it. was intended 
primarily as an argument in favour of 
having Citizen’s Band type equipment 
available, so that it could be rushed into 
service during this kind of emergency, 
faster than any of the “official” com¬ 
munication networks. 

However, the letter might equally have 


been construed as criticism of these 
“official” networks, including that pro¬ 
vided by licensed radio amateurs, with 
gear which they had available. 

Perhaps the writer meant it to be so 
construed! 

Be that as it may, I hav e a letter to 
hand from the Victorian Division of 
the Wireless of Australia emphasising the 
part which amateurs played in the disas¬ 
trous fires. The letter reads as follows: 

Dear Sir, 

l notice that in the “Let’s Buy An 
Argument" column of the April issue 
of your magazine, a letter is published 
from “N.A.of Sandringham, in which 
he implies, perhaps unintentionally, that 
radio amateurs did not assist in the re¬ 
cent bushfires in the Dandenong area. 

I should like to point out that approxi¬ 
mately 40 amateurs provided communi¬ 
cations for the Country Fire Authority 
during the night of Monday, January 15, 
Tuesday and Tuesday night, and early 
Wednesday morning, and also assisted 
in “mopping up" operations on Friday, 
January 19, using equipment on 6 and 
2 metres. A station was established at 
the Country Fire Authority Headquar¬ 
ters in East Melbourne. 

While not wishing to “blow our own 
trumpet," l feel that possibly a wrong 
impression may have been received by 
your readers, and / would mention that 
a letter recognising the value of 
amateur participation was received from 
the Country Fire Authority and the 
Deputy Premier. 

Yours faithfully, 

M. OWEN (Divisional Secretary). 

In thanking Mr Owen for his contri¬ 
bution, I think I should add that the 
amateurs deserve every credit for their 
readiness and their ability to undertake 
the responsibility for communications 
during periods of emergency. This is 
all the more true when it is realised that, 
over and above the very considerable 
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Get your Radio & TV atcessories from 

WARBURTON FRANKI 

where the range is bigger; the value better! 

• JUNE SPECIALS • « 


PICK-UP CARTRIDGES 

Turn Over Type. Crystal C/W L.P. 
and Std. Sapphire Needles. 

High Output. Plus Pack and Post 7d. 

EGG INSULATORS 

Plastic Type. Plus Pack and Post 1/ doz. 

CONDENSERS 

Metal Cased Tubular Type — 

Pigtail Connection 1 mfd 350VW. 

Post Free. 

TRANSFORMERS 

OUTPUT TYPE 

Primary 8000 ohms Ultra Linear. 

Sec. 2 ohms with 12.5 ohms feedback 
winding. Plus Pack and Post 2/7. 

POWER TYPE 

240 Volt Primary. 136 Volts R.M.S. 
at 25 mA. 6.3 Volts at 1.7 Amps. Sec. 

Plus Pack and Post 2/7. 


POWER DIODES 


500 PIV at 500 mA. 


Inc. Pack and Post. 


29/11 

each 

5 /- 

per doz. 

2/6 

each. 


29/11 

each. 

29/11 

each. 

25/6 

pair 


INDOOR SPIRAL TV 
ANTENNAE 

Plus Pack, and Post., 1/6. 

VIBRATORS 

24 Volt Non-Synch 4-pin 6524. 

24 Volt Dual-Interrupter 6-pin 6624. 

4 Volt Synch 6-pin 5278. 

4 Volt Dual-Interrupter 6-pin 6604. 

Plus Pack and Post 1/. 

PUSH-BACK HOOK-UP 
WIRES 

7/010—100ft Coils. 5 colours 
available. Plus Pack and Post 1/. 

BLOCK CONDENSERS 

4 mfd. 400 Volt. Type 2540 P. 

Plus Pack and Post I/. 

RESISTORS 

20 Watts—I.R.C. 2000 and 2500 ohms. 

Plus Pack and Post 7d. 

BATTERY CHARGING 
VALVES 

Type 1163 6 amps. 90 Volts, Screw Base. 


29/6 


10 /- 

each. 


12/6 

per reel 

10 /- 

each 

2/11 

each 

45 /- 

each 


Improve country TV reception: 

Open Line Feeder Cable. Available in 100 and 300ft reels. Price 100ft 
66/9, 300ft £10. 

Special Standoffs—either Metal Thread or Wood Thread 1/1 each. 


MAGNAVOX LOUD¬ 
SPEAKERS 

True Hi-Fi Performance at Low Cost. 
12 WR 12in Dual Cone 10 Watts. 

30 to 15 KCS .. £7/10/-. 
8 WR Sin Dual Cone 7 Watts, 
30 to 15 KCS .. £7/-/-. 
6WR 6in Dual Cone 6 Watts, 
30 to 15 KCS .. £6/10/. 
Write or call for free data sheet. 

INVERTERS 

Suitable for driving TV Sets, etc., from 
32 Volt Lighting Plants. Rotary type 
complete with Voltmeter and Voltage 
Adjuster Control. Rated at 200/250 
Watts, £60/15/.. 

Also Vibrator type rated at 200 watts, 
£36/6/4. Freight Forward. 


TAPE RECORDERS 

The New PYROX D.M.—Especially 
designed for office use as a dictating 
machine. 

• Two speeds. 

• 60 minutes per reel of tape. 

• Push-button controls. 

• Index Meter for locating any par¬ 
ticular section of the tape. 

• Fast Forward and Rewind, 99 gns. 
Foot control extra 44/. 

Earpiece extra 44/. 

Write for Leaflet or call for Demon¬ 
stration. 


CAR AERIALS 

Clarion 4-piece. 37$ inches long when 
extended, recesses to height above 
cowl of lin. Can only be extended 
by use of key supplied. Complete 
with lead and 2 keys. 5 gns. each. 
Plus Pack, and Post., 2/6. 

DISPLAY TURNTABLES 

Mains Operated. Turns at 2 l/3rd 
R.P.M. 

8in Diameter will carry 1121b. 

12in Diameter will carry 1751b. 

Price 8in.£14/17/6 

12in. £20/15/. 

12in with power point in table for 
Lighting Display.£24/10/. 


BARGAIN 


STEPDOWN TRANSFORMERS 

3 Only 240/110 V at 500 Watts £9/19/6 each. 
1 Only 240/100 V at 1250 Watts 
Primary tapped at 200, 215, 230, 

240. 250 and 260V.19 gns. each. 


^£) 


I WARBURTON FRANKIy^M||= 

= I_ 


359 LONSDALE ST., MELBOURNE — MU 8351 



Please include postage or freight with all orders 


OPEN SAT. 
MORNINGS 
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time and effort involved, there is also a 
good deal of personal expenditure. 

But l think our original correspondent 
had an important point in mentioning 
C-B type equipment. This can be used 
by licensed amateurs in conjunction with 
their own equipment on those frequen¬ 
cies which are common to the “Indus¬ 
trial” and 27Mc. Amateur allocation. 
And the range of hand-held transceivers 
will obvoiusly be increased when they 
are used in conjunction with a more 
sophisticated base station. 

Then, too, there is the fact that the 
P.M.G. are currently licensing C-B type 
car mobile equipment, operating within 
the same frequency band but at con¬ 
siderably more than the 100-milliwatt 
limit imposed on hand-held transceivers. 


I said the letter was bitter. In fact, 
it would have read as even more so, 
had I not, for prudence, omitted certain 
highly expressive phrases, of which the 
quoted writer enjoyed no monopoly. 

Nor is it any wonder. 

Having studiously kept the public in 
ignorance of its “experimental” F.M. ser¬ 
vice, the Government used that ignor¬ 
ance as a reason to terminate the ser¬ 
vice. The many protests that were 
voiced, when people realised the Govern¬ 
ment’s intention, were simply brushed 
aside, as of no apparent significance, 
without even the pretence of a thought¬ 
ful reassessment. 

It seemed that the only thing which 
mattered to the Government was the ac¬ 
commodation of television stations. 


FREQUENCY MODULATION 

Changing the subject, once again, if 
all the letters I have received, protesting 
against the cessation of F.M. broadcast¬ 
ing, and all the telephone calls, were 

published end to end, there would have 
been room in these columns for 

little else month after month. 

Unfortunately, but significantly, they 
all carried the same burden: The 

writers, or callers, feeling upset about 
the loss of their much-valued F.M. 
signal, had tried to make representation 
to have the system retained. But every 
effort seemed to meet the same obstacle 
—a blank wall of officialdom. 

Over and over again, the only “re¬ 

ward” was a copy of some Ministerial 
and departmental statement which added 
little or nothing to what had already ap¬ 
peared in the daily Press. 

It is little wonder that so many of 
the letters I received, and so many of 
the spoken protests, were bitter in their 
tone, reflecting the utter frustration of 
their writers. The one that follows is 
bitter, to be sure, but it is typical: 

Dear Sir, . 

/ have just read your editorial in the 
April issue regarding the FM farce. 
Every such editorial you have written, 

1 have been with you one hundred per 
cent. 

But what more can we do beyond 
what has already been done? 

Letters to local M.P.s have no effect. 
Petitions to local M.P.s have no effect. 
Petitions of any kind have no effect. 

There were, I don't know how many, 
petitions sent to M.P.s, the P.M.G. and 
the A.B.C.-—all to no avail. 

They didn't listen, because they 
couldn't be bothered; or they weren't in - 
terested in other people's problems. 

Mr Davidson's statement is typical of 
the drivel that has been uttered from 
certain circles since the F.M . went off 
the air. 

A large majority of other individuals 
haven't considered it profitable to exploit 
an F.M. market . . . yet! But mark my 
words, when the sales of TV hit their 
base, as they will in the next couple of 
years, then and only then will the 
M.P.'s, with prodding from the manu¬ 
facturers, say with delight, “ Let's have 
some F.M. stations on 92Me. The public 
have finally shown an interest in this 
'new' medium!" 

It seems to be all up to private enter¬ 
prise to force a showdown about F.M . 
When that happens, we may once again 
be able to hear F.M. sound. But, left in 
Government hands, our chances of get¬ 
ting F.M. are about as remote as the 
furthest star. 

Yours faithfully, 

J.O. (Lindfield, N.S.W.). 
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No one will deny the importance and 
impact of television and its urgent need 
for frequencies but the need to elimi¬ 
nate completely the VHF F.M. band, and 
its obvious potential for noise-free sound 
broadcasting was not so apparent. 

Why was it necessary, many have 
asked, for Channel 4 to be dropped 
right in the middle of it, leaving a lonely 
2 megacycles to be absorbed by other 
services? 

And what of the 2 megacycles in 
question? Could not the Broadcasting 
Commission’s F.M. outlets have been 
located in this region and their service 
expanded? 

WHY NOT AUSTRALIA? 

How is it that Australia cannot have 
an F.M. system in the internationally 
recognised part of the spectrum, when 
other countries have managed to retain 
it? What makes our local problem, in 
this respect, any more difficult than in, 
say, the United States? 

These are not frivolous questions. 
They are being asked by people with 
a solid engineering background; by 
people who are not unaware of the poli¬ 
tical background either. 

They know that the public, or its re¬ 
presentatives, was never given the op¬ 
portunity to form an opinion on F.M. 
That very strong departmental reports 
favouring F.M. were sidetracked and 
pigeonholed years ago, largely because 
of heavy pressure from existing A.M. 
broadcasting interests. 

They know that the public is only 
now appreciating the potential of the 
F.M. system, particularly in difficult 
areas, by reason of the sound quality 
from the new TV stations. 

They know that the real problem of 
the Brodacasting Commission retaining 
their F.M. outlets is not technical but 
“political.” Having made the band too 
small to accommodate both national 
and commercial stations, it transgresses 
Government policy to have a national 
station monopoly. 

That is why they become very bitter 
about statements which ignore all the 
real issues and which merely consist of 
words appearing to answer their ques¬ 
tions. 

Can you blame them? 


Hoyce 


DISC RECORDING 
SUPPLIES 

Write for price list of 
CUTTING-HEADS, BLANKS AND 
ALL ACCESSORIES 

BOX 5041Y, G.P.O., MELBOURNE VICTORIA 


PRE¬ 

STOCKTAKING 

SPECIALS 

mm test 

SCREWDRIVERS 

For testing power points etc. 

90 to 300 Volt. 

4/6 each plus 5d postage. 

CRYSTAL MICROPHONE 
INSERTS 

1 in diam. by 7/16in Thick. 

Special price 15/-. 

Post Free 


MINIATURE TRANSISTOR 
TRANSFORMERS 

Dimensions 1 in x 1 in x 1 in. 
Driver 7000 to 4000 ohms. 
Output 600 to 8 ohms. 

Special price 12/6 Each. 

Post Free 


CRYSTAL SET KITS 

Complete with earpiece, 
plastic case and instructions. 

Special price 32/6. 

Post Free 


STILL A FEW LEFT 

CRYSTAL EARPIECES 

Complete with cord and plug. 

Special price 7/6. 

Post Free 


HIGH IMPEDANCE 
HEADPHONES 

Suitable for Crystal Sets etc. 
Complete with headband ond 
cord. 

2,200 Ohms 25/- 
4,000 Ohms 29/- 

Both plus lid postage 


Pliers RADIO 

RADIO PARTS & TOYS 

5 end 6 ANSEL PLACE, 
SYDNEY. 

'PHONE 25-3146. 
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NEW TEKTRONIX INSTRUMENTS 

Electronic Industries Imports Pty. Ltd., who are the Australian agents for 
Tektronix Inc., announce the release of a range of interesting new labora¬ 
tory oscilloscopes and their auxiliary equipment. The units illustrated be¬ 
low are a fairly representative cross-section from the range. 


TRANSCEIVERS FEATURE 
LOADED WHIP ANTENNA 

Distributed in Australia by Electric 
Control and Engineering Ltd., these 
new 27Mc transceivers feature a 




TTHE unit above is the type 661 dual-trace oscil- 
* loscope with vertical and timing sampling 
units. This CRO has a complete pulse samp¬ 
ling system with a rise time of .55 nanosecond 
and meets most general purpose measurement 
demands in repetitive signal applications today. 

Its characteristics include both external and in¬ 
ternal triggering facilities on both the A and 
B trace, all controls being on the front panel. 
Rise times from hundreds of picroseconds to a 
millisecond can be measured with uniform high 
writing rate at all sweep speeds over the full 8 
x 10 centimetre display area. It is also pos¬ 
sible to observe equiva¬ 
lent sweep times from 
picroseconds to a milli¬ 
second and display repe¬ 
titive signals from frac¬ 
tions of millivolts to 
volts. 

Other features are the 
ability to show Lissajous 
patterns on the 5in CRT. 
in addition to single and 
dual trace displays and 
signals added algebraic¬ 
ally. The signal can be 
expanded over 100 times 
vertically and horizon¬ 
tally and calibration of 
the unit can be accom¬ 
plished from amplitude 
and timing signals avail¬ 
able from the front 
panel. Readout acces¬ 
sories such as X-Y plot¬ 
ters, etc., can be read¬ 
ily driven from the unit. 

The finish of the unit 
is well up to the usual 
high standard maintained 
by Tektronix and 
usual features such 
off scale beam indi 
ing lights and varii 
scale illumination are 
eluded in the unit. 

The second unit il 
trated (centre photogrs 
is the Tektronix t 
C-13 camera for di 
recording of oscillosc 
traces. It utilises 
unique sliding back < 
justable to horizontal 
vertical) on which it 
possible to intercha 
the parvocal, film hi 
ing backs, lock them 
cureiy in five detent 
srltions and also ro 
them through 90-dei 
increments (with the 1 
axis of the film h 
zontal or vertical). 

It uses any of 
easily interchanges 
lenses in varying ob 
to image ratios 
maximum aperture 
f/1.5. The lenses 


ho-sed in uniform, pre-fccused, ca’ibrated mounts 
with keyed positioning threads so that the shutter 
speed and diaphragm opening controls always ap¬ 
pear at the same place on the camera. Other 
features include one-hand portability, l'lft-on 
mounting and swing-away hinges. 

Highly adaptable, the C-13 camera accepts a 
wide range of available accessories, enabling it 
to photograph almost any type of trace recording 
application. 

The lower illustration shows a most unusual 
instrument having facilities which make it ideally 
suited to certain rather specialised applications. 
It is the Tektronix type 567 readout oscilloscope 
for analog displays, plus direct digital readout. 

Adding readout convenience to dual trace appli¬ 
cations, the type 567 presents simultaneously an 
analog display on its 5in CRT together with a 
digital presentation on the automatic computing 
programmer. 

With this instrument it is possible to select 
and intensify the actual points—for automatic nor¬ 
malisation—on the CRT waveform being measur¬ 
ed. The corresponding up-to-4-djgit decimal units 
of actual measurement can then be read directly. 
Indicators light to designate the readout status 
—whether in the programmed readout zone, be¬ 
low it, or above it. The program need only be 
set once for successive similar readings. 

Features of the automatic computing programmer 
include positionable measurement zones, automatic 
normalisation, zone intensity markers, automatic 
and manual start-timing and stop timing systems, 
pre-set limit selector, provision for external pro¬ 
gramming. These features, and others In the 
sampling dual trace and sampling sweep plug¬ 
in units and the oscilloscope itself, enable the 
type 567 to measure pulse amplitudes and time 
increments between percentages of selected ampli¬ 
tude levels on an absolute or relative basis. 

Any further enquiries for information on these 
instruments should be directed to Messrs Electronic 
Industries Imports Pty. Ltd., 121 Crown St., 
East Sydney. (K.W.J.) 


whip antenna made somewhat shor¬ 
ter tlnn the usual by virtue of its 
centre loading coil* 




'’THOUGH the antenna is physically shorter, the 
4 performance of the unit is well up to the 
standard of the best we have tested to date. On 
the other hand the reduction in length (some 
16:n) could prove to be quite an advantage when 
the unit is used in the field. 

The circuitry uses 10 transistors, 3 diodes and 
1 varistor and follows the more or less standard 
pattern of crystal-controlled superheterodyne re¬ 
ceiver and two-stage crystal controlled transmitter, 
having high-level modulation from the common 
class-B audio, board. In this unit a noise limiter 
is provided in the audio board and certainly 
makes a worthwhile difference to the performance 
in noisy locations. 

Other unique features are the completely 
weatherproofed case and the use of a separate 
loudspeaker and microphone. 

Weight of the unit is 0.951b, dimensions are 
9in x 2 3-8in x 144in and standard accessories 
are a leather case and an auxiliary battery set. 

Further inquiries should be directed to the 
Australian agents, Messrs Electric Control and En¬ 
gineering, of Booth St.. Camperdown, N.S.W. 


WELWYN ELECTRIC 


The directors of Welv 


Electric 


Iwyn 

Ltd. and of Overseas Corporation 
(Australia) Ltd. announce the for¬ 
mation of the jointly-owned subsi¬ 
diary: Welwyn Electric (Aust.) Pty. 
Ltd. 

The new company will handle all products 
manufactured by Welwyn Electric in Great Bri¬ 
tain, and is already considering plans for pro¬ 
duction in Australia. Welwyn resistor and elec¬ 
tronic components have a world-wide reputation 
and the company, through its research and de¬ 
velopment activities, is continuously expanding its 
range of products. The newest developments will 
be available in the Commonwealth. 

The experience that Welwyn has gained in 
supplying vast numbers of resistors to the North 
American market will be utilised in serving the 
Australian electronics industry in the most effi¬ 
cient manner. Welwyn is a subsidiary of the 
Royal Worcester Company and in this group are 
companies specialising in industrial ceramics, as 
well as the fine china for which their name is 
so famous. 
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TECHNICAL BOOK REVIEW 


FOCAL SOUNDBOOKS: “THE 
MICROPHONE GUIDE,” “THE 
TAPE EDITING GUIDE,” “THE 
GRUNDIG TK1 AND CUB 
GUIDE.” Published by The Focal 
Press. Soft covers, 4fin x 7in, with 
many diagrams. 

Most readers will be aware of the 
Focal Press, due to their well-known 
little books on photography and ama¬ 
teur movies. Over the years, their “Focal 
Cinebooks” have given considerable help 
to amateur film enthusiasts—beginners 
and more advanced types alike. 

Recently, the firm has expanded into 
the audio side of electronics, publishing 
small books on a variety of domestic 
apparatus. Designated “Focal Sound- 
books,” the new publications are pat¬ 
terned along similar lines to the previous 
books and, in fact, continue the estab¬ 
lished standard of quality. The three 
books mentioned above are represen¬ 
tative of the range. 

Examination shows them to be well 
thought out. with the matter presented 
clearly and in simple terms. They should 
appeal to the same general class of 
reader for which the earlier books were 
intended—namely, the amateur hobbyist. 
In many cases, owners of the movie pub¬ 
lications will no doubt desire the new 
books, too, as sound and movies are 
nowadays closely associated. 

The review copies were submitted by 
the Technical Book and Magazine Com¬ 
pany Ltd., of 295-299 Swanston Street, 
Melbourne. The local price is quoted as 
11/9 plus postage. (J.R.) 

- —^ - --- 

DYMO "TAPEWRITER" 

Last month, on page 77, we re¬ 
viewed the latest model of the 
Dymo-Mite hand-held tapewriter. 
The price of the vertical punch 
wheel was given as £17/17/6. The 
distributors, Messrs. Wm. J. Me- 
Lellan & Co. Pty. Ltd. advise that 
the figure should read £7/17/6. 


r.on-academic folk will find it easy to 
skip over.’’ 

All told, this book is a good hand¬ 
book on power transistors, and should be 
ox benefit to students and engineers 
alike. 

Our copy came from the Technical 
Book and Magazine Company Pty. Ltd., 
of 295-299 Swanston Street, Melbourne. 
Price in Australia is quoted as 32/6 plus 
1/9 postage. (J.R.) 

★ ★ ★ 

Electronic Games and Toys You can 
Build by Len Buckwalter. Soft 
cover, 128 pages, 5Jin x 8Jin. Pub- 
lised by Howard W. Sams and Co., 
Inc., Indiana. 

This is one of those “just for fun” 
books written for people who like to 
build things. Each of the 15 electronic 
games and toys it describes and pictures 
is an original idea devised and built by 
the author. It is claimed that none is 
available commercially. 

All of the various games described are 
well within the capabilities of the aver¬ 
age handyman, even though he may not 
be experienced in matters electronic. 
Each individual game has a full descrip¬ 
tion of how it is played, how it works 
(electronically) and a step by step 
method for its construction. There are 
also schematic and wiring diagrams, to¬ 
gether with pictorial illustrations of each 
game. 

The range of devices varies from those 
which will provide endless hours of 
amusement to children through to games 
which will challenge the skill and judg¬ 
ment of even the most sophisticated 
adult. Others are designed more for 
group entertainment—the sort of thing 
which helps to get an otherwise dull 
party “off the ground.” 

Our copy of the book came direct 
from the publishers but copies should 
be available from local booksellers in 
due course. (K.W.J.) 



KW VICEROY MKII TRANSMITTER 




KW77 COMMUNICATION RECEIVER 


Complete station equipment as follows: 

Viceroy MKII - £204.15.0 
Power supply for above £58.10.0 
KW500 linear (power supply inc.) £170.12.6 
Viceroy MKII I (power supply inc.) £250.1.7 
KW77 Receiver £220.4.2 

Nett, LO.B. Melbourne, sales tax not included. 
Send now for full technical specifications. 


AUSTRALIAN AGENTS 


8 BROMHAM PLACE, RICHMOND, VIC. 
and at Syd., Bns., Adel., Rerth and Canberra 


MOTOROLA POWER TRANSISTOR 
HANDBOOK, published by the 
Motorola Semiconductor Products 
Division, Inc., Arizona, U.S.A. With 
208 pages, many diagrams and cir¬ 
cuits. Soft cover, 5Jin x 8Jin, spiral 
binding for easy bench use. 



AUDIO SPECIALISTS 


Here is another example of the splen¬ 
did transistor “data-cum-text” books 
published by many American manufac¬ 
turers. Far from being a mere chart of 
connections and characteristics for the 
devices concerned, they give a tremen¬ 
dous amount of basic theory, design con¬ 
siderations and application examples. 

This book carries on the tradition with 
a welcome treatment of power transis¬ 
tors. Although, of course, the manufac¬ 
turer’s own types appear in all the cir¬ 
cuits, sufficient design information is 
always given to enable other types to 
be used. 

With chapters on general parameters, 
power amplifiers, switching applications, 
electronic ignition systems, power sup¬ 
plies and rectification, special circuits 
and testing circuits, the book is effec¬ 
tively a textbook of power transistor 
theory and practice. A considerable 
amount of theory and mathematics is 
given, but in such a concise manner that 



Call in and hear the brand-new 

Leak Sandwich Speakers! 

* * % 

Tape Recorders, Hi-Fi systems 

* * * 

Custom-built units to order! 
Quad; Goodmans; Sansui; Decca; 

Wharfdale; Leak; Trio; Garrard 

* * * 
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Complete KIT for TRANSISTOR 6 PORTABLE £12/17/6 


SCOOP PURCHASE OF MANUFACTURERS STOCK OF TRANSISTOR COM¬ 
PONENTS ENABLES US TO SUPPLY THIS KIT AT NEARLY i PRICE 

The ramplete kit of parts for the Transistor Six includes 6 transistors, printed 
circuit board, coil kit, Magnavox 4T speaker, Ferguson transformers, battery and 
all necessary parts to complete the set, including an attractive plastic covered case. 

CAN BE SUPPLIED WITH LEATHER-COVERED CASE AT 20/- EXTRA. 
Wired and Tested, £2 extra. Dials available for all States. 

POST AND PACKING EXTRA. N.S.W. 8/6, INTERSTATE 12/6. 




Post and Packing 
N.S.W. 20/. 
Interstate, 27/6. 


CORDLESS - MANTEL RECEIVER 

COMPLETE KIT OF PARTS—AS SUPPLIED FOR TRANSISTOR 6 PORTABLE 

BUT USING AN ATTRACTIVE PLASTIC CABINET WITH LARGE 
HANDSPAN DIAL AND GOLD TRIM AND INCORPORATING ROLA 
5in x 7in TYPE “L” SPEAKER WITH HEAVY DUTY BATTERY. 

£14/17/6. Wired and tested £2 extra 


NEW VALVES AT BARGAIN PRICES 


6J6 . 
1C4 
IT4 
3S4 


.. .. .. 12/ 

. 7/4 

.. 4/6 

.10/ 

1A7GT. 9/6 

1D8GT. 9/6 

6 KDG. 6/9 

6SJ7GT. 9/6 

12K8.10/ 


EK32 . 6/9 

6SA7GT 9/6 

6SH7. S /6 

1Q5G . 2/6 

1PSG. 2/6 

1C7G. 3/ 


1KSG. 2/6 

IM5G. 3/ 

1K7G. 3/ 

6 C 8 G. 5/ 

6SS7. 8/6 

6 H 6 . 2/6 


7CS . 4/6 

6 H 6 GT . 2/6 

6K7GT . 7/9 

6U7G. S/ 

7C7. 3/6 

7*. 7/6 


Please add postage on all valves. 


1S5. 9/6 

VR65A. 2/6 

7193. 2/ 

12A6. 5/ 

12SH7. 5/ 

6K7G. 4/6 

95S. 2/6 

954 . 2/6 


NEW VALVE SOCKETS: Ceramic EF50 Sockets, 2/6 ea. American m oulded Loctal, 1/ ea. Octal 8 -pin wafer. 6/6 do/ 5BP1 socket Ceramic. 
7/6. Amphenol 5-pin ceramic. 2/6 ea. 7 and 9-pln Miniature, 1/ ea. 9-pin with shield, 2/6. All Postage Extra. 


NEW MINIATURE 9-PIN PLUGS AND SOCKETS, 2/6 PER PAIR POST AND PACKING 17. 


NEW MINIATURE COILS and I.F. TRANSFORMERS: Aerial, R.F. or Oscillator Colls, 7/6 ea. Port 1 /. I.F. Transformers, 9/6. Post 1/. 
Short Wave Coils, 16 to 49 metres, 5/6 ea. 



NEW MULTIMETERS — 61 /- extrI 

METER 0-lmA 1000 OHMS PER VOLT 
A.C. RANGES D.C. RANGES CURRENT 

0—1 Or 
0—50v 
0—150v 
i H i ff 

0—lOOOv 0—1000v 


0—lOv 

e—so? 

0—250» 


RANGES 
O—IMA 
0—100MA 
0—500MA 


SUPPLIED COMPLETE WITH TEST LEADS. RANGE 0-100,000 OHMS. 


BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers, 6 or 12 volt, at 4 amp., 37/6. 

Post, N.S.W.* 7/6 i Interstate, 10/-. 

Transformer for above rectifier tapped for 6 or 12 volt, with drcoit 
for charger, 47/6. 

Post, N.S.W., 7/6: Interstate, 10/-. 


As above. 6 or 12 v. at 2 amp., 27/6. 
Post: N.S.W. 3/6, Interstate 4/6. 

Transformer for above, 37/6. 
Post: N.S.W, 3/6, Interstate 4/6. 


NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping. See. 283 
x 283 with 6.3v filament winding 60mA. 

/ Plus postage. N.S.W. 

25/- 3/6, Int., 5/3. 

NEW RESISTORS 

AND CONDENSERS 

These new Resistors (mainly I.R.C.) 
and Condensers include many popular 
values. The condensers are paper, 
mica and ceramic, some are older types 
and shop soiled. 

RESISTORS OR CONDENSERS, 

10/- per 100. 

Post and Packing 2/9 extra. 

NEW MIDGET POWER TRANS. 

40mA prim.. 250v. Sec. 225 x 225 with 6Jv 
Fil. Winding. * 97 /z* Postage: N.S.W., 2/6* 

4Ll/\> Interstate, 4/6. 

30mA 240v Prim. 150 x. 150v. Sec. with 6.3 v 
Fil. Winding. / Postage: N.S.W., 2/6 

O/* Interstate, 3/6. 

MICA AND CERAMIC 
CONDENSERS 

Standard Mica Condensers, small current types 
.00003 and .005, including most wanted values. 

1 ft/. Per 100. 

■V/- Postage 1/6. 

EXTENSION SPEAKERS 

New Rola 9x6 speakers In case with volume 
control. 75/. Post Interstate 5/6. N.S.W., 41 . 

NEW POTENTIOMETERS 


NEW RECORDING TAPE. 

Well known make Hi-Fi Recording Tape, P.V.C. 
base Sin spools. 600ft, 15/. Post 1/6. 


DUAL CONCENTRIC 
POTENTIOMETERS 


+ 1MK + twtlrt. 

+ S0K + (witch. 

! + JK. 

+ 10K. < / £ 

: + MK. O/O 


ea 


SINGLE CRYSTAL 
EAR PHONE 7/6 


STANDARD INTERMEDIATE 
FREQUENCY TRANSFORMERS 

455Kc, lVils square cans. Slug tone. 

4/9 post extra. 


NEW HIGH IMPEDANCE 
HEADPHONES 

2000 ohms .'25/- 

4000 ohms . 28/6 

Low Impedance Stereo 

Headphones .. 29/6 

Post 2/6. 


With SWITCH 
STANDARD 
SPINDLE 

WITH SWITCH 
SHORT 
SPINDLE 

LESS SWITCH 
STANDARD 
SPINDLE 

LESS SWITCH 
SHORT 
SPINDLE 

TAB. POTS. 
(PRE-SET) 

l.MEG 

500,000 ohms. 
100,000 ohms. 
50,000 ohms. 

5/6 ea. 50/ doz 

2,500 ohms. 
100.000 ohms. 
500,000 ohms. 

2/6 ea. 24/- doz. 

15,000 ohms 
l.MEG 

200,000 ohms. 
100,000 ohms. 
500,000 ohms. 
5.000 ohms. 

500 ohms. W.W. 
3/6 ea. 33/- doz. 

. 2.MEG 

50.000 ohms. 
l.MEG 

1/9 ea. 16/- doz. 

25 k. 

250 k. 

1 meg. 

2 meg. 

2 /- each. 


25.000 ohm screwdriver adjustment, 1/9. 
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SPECIAL PURCHASE OF FACTORY STOCK 

PORTABLE RECORD PLAYER 

• 4-SPEED B.S.R. PLAYER WITH 
CRYSTAL PICK-UP. 

• 5ln x 7In SPEAKER IN FELT 
LINED ENCLOSURE GIVES EX¬ 
CELLENT REPRODUCTION FROM 
YOUR FAVOURITE RECORDINGS. 

• ATTRACTIVE TWO-TONE CAM- 

Bk-OlLlPQ JP** NET wrrH plastic trim. 

j DIMENSIONS} 351X1 x 134n s 171a. 

JL1T £,7 " 7 '« 

Int. 30/. 

NEW PER-MAG SPEAKERS 
by Australian leading manufacturer 

At LESS THAN HALF PRICE 

(W» cannot advoriite the name) 

Sin Per Mag 27/61 POST AND PACKING 

Sin x 7in Per Mag 27/«f’j / f $ * W * ' nWat » /4 

6in x 9in Per Mag 32/6 1 

8 in Per Mag 32/6 \ %J ' 7/ ‘ 

12in Per Mag 47/6 7/6 10/- 

Speaker Transformers for above 

5T or 7T 10/- 

NEW GARRARD RECORD CHANGERS 

These New English Garrard Changers with High Fidelity Crystal Pick-ups and Sapphire 
Styli have just been superseded and we are selling same at LESS THAN HALF PRICE. 

Available in STEREO at £10/15/-, MONO £9/15/- 

POST AND PACKING EXTRA. N.S.W. 15/., QLD., VIC., TAS., 22/6, W.A., S.A. 30/. 

2,000 YDS TYGAN AND SARLON SPEAKER GRILLE FABRIC 

All popular colours 54" wide. List price 60/- per yard. To dear ot 20/- per yard 

Postage and p.. eking N.S.W., 3/6; Interstate. 4/6. 

SCOOP PURCHASE OF POTENTIOMETERS 
RESISTORS AND CONDENSERS 

We have purchased the resistor and condenser stock held by Bush- 
Simpson who have ceased the manufacture of TV and radio equipment. 
The resistors are mainly I.R.C. and include most standard values from 
200 ohms to 5 meg in Vi, 1 , and 2 watt. Also some wire wound. List 
price £4/10/ per 100. 

The condensers are in most popular makes and include mica ceramic, 
paper and electrolytic in most popular values. 

List price £5/10/ per 100. 

The potentiometers are all current types and Include switch pots and 
dual concentric. List price £6 per dozen. 

SPECIAL PRICE FOR ABOVE 

Resistors or condensers in boxes of 100 mixed values 

20/ Post and pack! ns 2/9. 

Potentiometers, 25/ per dox. Post and packing 2/9. 

NEW ELECTROLYTIC CONDENSERS 
AT LESS THAN HALF PRICE 

ICO mfd + 200 mfd 350v. 8 6 

8 mfd 350 . 2 3 

8 mfd 525v. 3 • 6 

16 mfd 300v. ,.23 POST 

32 mfd 275v. 2 6 RYTRA 

100 mfd I2v Miniature 2 0 

500 mfd 25v. 2 0 

50 mfd 12v. 2 0 

25 mfd 25v.. .. 1 6 

HEW HIGH FIDELITY DUAL CONE 8in SPEAKER Sffii 

4-SPEED STEREO 

ER F.O.R. .. £10/10/ 

NEW IMPORTED 8” DUAL CONE HIGH FIDELITY S 
cannot advertise the make). Frequency response, 35 to 13,0C 
rating max. 10 watts, 800 ohm. Voice Coil. £2/17/6 (List 
Post and Packing, N.S.W. 7/6, Interstate 14/-. 

FERGUSON HIGH FIDELITY MATCHING TRANSFOR* 
or 8T Plate to Plate, £2/5/0 extra. 

PE AKERS (we NEW 

>0 cycles power 4.SPFI 

Prii* fQ/O/DY 

STEREO CHANGER. 

ID. F.O.R. . £10/15/ 

IER, 7T ohms 10 P® 1 

SLIDER-SWITCHES 
le 2-way silver plated contacts. 

3/9 

IS WAT, CM/IS/. 

15 WATT. £18/17/6 

Post Extra on 15 Watt 
* N.S.W. 10/ Interstate 15/. 

25 Watt by Rail or Air. 

Too Heavy for Post. 

NEW 15 & 25 WATT P.A. AMPLIFIERS 

The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EF86 low noise valve* as micro 
phone preamplifier and two EL34 valves in push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 15 ohms. 

The 25 watt amplifier can be supplied with line output transformer tapped from 188 to 688 oiuae if 
required at 28/ extra. 

Inputs provided for microphone, pick-up, and radio with mixing facilities and tone control. 

The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

12in Rola speaker for above (10 watt).57/6 

Crystal Microphones for ampliBer..47/6 

NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. Phone LM7398 
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OFF THE RECORD - NEWS & REVIEWS 


NEW HI-FI LOW-WEAR CERAMICS 

Two pickup developments which have appeared recently on the Aus¬ 
tralian market, the Acos "High-Light" and the Decca "Deram" are more 
than usually interesting, because they could represent some kind of a 
turning point in the accepted approach to high fidelity equipment design. 
At the very least, they should offer a "way out" for those who have 
become dissatisfied with conventional "crystal pickup standards" of re¬ 
production and record wear. 

By Neville Williams 

'J'O explain the above rather provoca- requirements of a large proportion of 
tive statements it may be as well to more discerning music-lovers. Especially 
start right at the beginning. has this become true in recent years, as 


crystal (or ceramic) type as the universal 
choice for a popular mass-produced, 
cartridge has largely established the 
belief that it can have no other role; 
that there is no such thing possible as 
a super-quality crystal or ceramic cart¬ 
ridge, or pickup. 

In actual fact this is not so, as was 
demonstrated in Australia some years 
ago by some special mono crystal pick¬ 
ups under the “Ibbot” brand name. But 
more of this anon. 

Numerically, the demand for super 
quality pickups or pickup cartridges is 
relatively small, but it is still large 
enough to support many contenders in 
the field, added to which it is an im¬ 
portant “prestige” activity. 

. . w Those who set out to design and pro- 

As most record-playing enthusiasts the requirements of stereo systems have duce a super quality pickup or cartridge 


are aware, pickups are divided, these 
days into two sharply separated classes, 
namely “crystal” (or ceramic) and 
“magnetic.” 

The crystal and ceramic are bracket¬ 
ed together because they are simply 
variations of the one 
thing. Each generates 
a signal voltage by 
the so-called “piezo¬ 
electric” effect, when 
stylus movement is 
made to stress a 
pressure-sensitive ele¬ 
ment in the cartridge. 

In the one case the 
pressure-sensitive ele¬ 
ment is a slab of 
rochelle-salt “crystal”; 
in the other it is a 
piece of synthetic 
“ceramic,” which has 
the advantage of be¬ 
ing less prone to 
moisture and tem¬ 
perature effects, though it delivers some¬ 
what lower signal output. 

However, notwithstanding this differ¬ 
ence, crystal and ceramic pickup cart¬ 
ridges both deliver a relatively high out¬ 
put signal voltage and, by a happy tech¬ 
nical “accident,” have a natural fre¬ 
quency response which roughly comple¬ 
ments the RIAA frequency characteris¬ 
tic of ordinary LP discs. They are 
therefore capable of feeding directly into 
amplifier systems having a modest order 
of overall gain and with little or no 
inherent frequency compensation. 


forced manufacturers to refine their 
designs and methods. 

However, critical examination of 
ordinary crystal or ceramic cartridges 
reveals their shortcomings, as under: 

(1) the frequency response is far from 


are normally less deterred by the cost 
factor, knowing that there will always 
be those who are prepared to pay more 
—perhaps a lot more, provided they can 
obtain what they want. The problem 
therefore becomes one of achieving the 



The Acos "High-light"' pickup, photographed as it floats, balanced on its unipivot support , 
Performance of the pickup would appear to offer a direct challenge to the highly regarded 


VITALLY IMPORTANT 

These facts are of such overwhelming 
importance to designers of ordinary 
commercial radiograms and record 
players that, the world over, crystal (or 
ceramic) pickups are the almost univer¬ 
sal choice. This has led to high demand, 
to competitive mass production and to a 
keenly priced product. 

In terms of general performance, the 
ordinary crystal or ceramic cartridge is 
good enough to satisfy the average non- 
critical record user and is sufficiently 
robust to withstand the amount of mis¬ 
handling to which such cartridges are 
often exposed. 

One could go further and suggest that, 
when followed by better than ordinary 
amplifier equipment, the better crystal 
and ceramic cartridges can also meet the 

80 


magnetics. 

smooth, particularly in the 4 to 8 Kc 
region, with very little beyond that. 

(2) The stylus system is comparatively 
stiff (insufficient compliance) and the 
moving mass (dynamic mass) too great. 

(3) Because of low compliance and 
high dynamic mass in the cartridge, and 
because of shortcomings in the average 
arm, the downward pressure on the 
stylus (tracking force) has to be con¬ 
siderable to ensure that the stylus will 
not jump grooves. 

(4) Because of (2) and (3), record and 
stylus wear are greater than they should 
be. 

Not surprisingly, the emergence of the 



The Decca "Deram" cartridge, 
claimed to bs rugged enough to use 
in ordinary players and changers, yet 
boasting very low tip mass and good 
compliance. 


desired order of performance within a 
price figure which will be at least com¬ 
parable with other units aimed at the 
same specialist market. 

In brief, “the desired order of per¬ 
formance” involves something along the 
following lines: 

(1) An attainable frequency response 
which is free from sharp discontinuities 
and which is within plus and minus a 
couple of decibels from 30cps to at least 
12 and preferably up to 16Kc. 

(2) The greatest possible freedom 
from distortion and certainly a pure 
waveform at all frequencies, as viewed 
on an oscilloscope. 

(3) Ability to track all records at not 
more than 2 to 3 grams, which is one- 
half to one-third the weight required by 
the average crystal cartridge. 

(4) Ability to trace heavily modulated 
grooves without obvious distortion and 
without deforming the grooves. This 
involves playing weight but also necessi¬ 
tates that the stylus assembly exhibit 
high compliance and low dynamic mass. 

In seeking these characteristics, de¬ 
signers of late have almost invariably 
settled for a “magnetic” system in which 
movement of the stylus has been made 
to vary the coupling between the lines 
of force from a permanent magnet and 
a coil, across which the output signal 
is developed. 

“Magnetic” pickups, as a class, include 
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moving coil types, moving magnet, 
moving iron and variable reluctance. 

Because practically all attempts at 
super-quality pickups have centred 
around one or other of the foregoing 
principles, an impression has been gained 
by many that all magnetic pickups—or 
at least all modern magnetics — are 
automatically good. 

Such, in fact, is not the case. Some 
of the magnetics, while able to produce 
good response and distortion curves 
under easy conditions, are quite in¬ 
capable of tracing heavily modulated 
passages, being worse in this respect 
than the best modern crystals. Others, 
again, while capable of good results 
while in adjustment, have proved so 
frail mechanically, or so unreliable, that 
they could never be accepted as good 
designs. 

However, leaving out the less success¬ 
ful ones, the fact remains that nearly all 
super-quality pickup enthusiasts would 
currently be found to be using one or 
other of a few premium magnetic types. 

BUT—and the word deserves capital 
letters—it would equally be found that 
these same enthusiasts have been dogged 
in their efforts toward “perfection” by 
problems arising from a common char¬ 
acteristic of the said pickups, namely, 
their very low signal output voltage and 
the simultaneous need for a large order 
of frequency compensation. 

It is all too easy, in providing the 
requisite gain and compensation, to end 
up with a small but discernible amount 
of amplifier background hiss, a small 
but discernible amount of stray hum 
pickup, microphonic ringing and/or 
feedback, clicks and plops from the 
power line, plus noise from the volume 
control system. 

MORE OUTPUT? 

It goes, almost without saying, that 
quality enthusiasts would be delighted if 
a greater output voltage could be ob¬ 
tained, from a suitably high-quality pick¬ 
up, thus obviating some of these diffi¬ 
culties. Unfortunately, however, while 
some pickups are better than others in 
terms of output voltage, the recent trend 
has been consistently downwards—into 
the background noise, not away from it. 

And this is where Acos and Decca 
have taken up the challenge with their 
new “High-Light” and “Deram” pickups. 
By reverting to — or staying with — a 
| ceramic element, they avoid the diffi¬ 
culties of low signal output and lack 
of “free” compensation inherent in the 
magnetic approach. They also avoid 
the problem of magnetic circuits picking 
up residual hum from motors and trans¬ 
formers, so that the twin problems of 
amplifier noise and magnetic hum pick¬ 
up are reduced at one stroke. 

Strangely enough, although the “High- 


Light” and the “Deram” carry different 
brand names they would appear to be 
variations of the one basic theme. They 
both own to J. Walton as the designer 
and, for all I know, may be produced 
in the same factory! 

Be that as it may, Deccas initial 
approach has been to release a cartridge 
which combines quite ambitious specifi¬ 
cations, in certain respects, with a rela¬ 
tively low selling price. It is intended 
primarily to replace less refined car¬ 
tridges in existing record players and 
changers and to work into the same high 
impedance “crystal” input circuitry. 

The most impressive single specifica¬ 
tion of the “Deram” cartridge is that of 
the tip (or dynamic stylus) mass, which 
is given as 1 milligramme — a figure 
which rates with the best of the mag¬ 
netics. 

TRACKS WELL 

Considered with its compliance figures 
(6 ucms/dyne lateral and 3.5ucms/dyne 
vertical) it is not surprising to find that 
the stylus will track with ease heavily 
modulated passages which would defy 
most earlier crystals and ceramics, and 
some of the less compliant magnetics 
as well. This represents a vital improve¬ 
ment contributing to both reduced dis¬ 
tortion and reduced record and stylus 
wear. 

The low mass is doubtless related to 
the fact that the “Deram” has been de¬ 
signed primarily as a mono-stereo micro- 
groove cartridge, with no “turnover” 
facility for playing 78s. 

In terms of pure frequency response, 
the “Derain” would not appear to be 
sensationally better than some other 
crystal or ceramic cartridges I have tried, 
despite some of the claims made for it. 
The particular unit which we tested 
showed a marked dip in the 8-10Kc 
region, recovering thereafter toward 
15Kc, while channel separation at the 
top end was also quite poor and in 
common with more average cartridges. 

As for price, the “Deram” is quite a 
good proposition, considering that it 
comes equipped with a diamond stylus. 

In short, at a still competitive price, 
it would appear to offer to users of 
“crystal” equipment good tracking char¬ 
acteristics, reduced stylus pressures and 
reduced record wear, with at least 
equivalent and possibly improved per¬ 
formance in other directions. The only 
penalty is a loss of the 78 r.p.m. facility, 
where the pickup arm does not permit 
heads to be interchanged readily. (A 
78 r.p.m, head is available, by the way.) 

In fact, the “Deram” can be used as 
a plug-in head, given a suitable arm, and 
it will fit the Acos “High-Light” arm, 
yet to be discussed. 

We may well hear a good deal more 
about the basic “Deram” design, even 


WIRELESS 
(AUSTRALASIA) LIMITED 

Cnr. William and Newcastle Sts., Perth 
and leading wholesalers 


The 

R 

SLIDE- 
RULE 


V 


Shure 
slide-rule 


A handy reactance slide-rule for 
simple calculations of resonant 
frequency, capacitive reactance 
and inductive reactance. This 
slide-rule also solves coil "Q* 
and dissipation factor problems 
that cover a frequency range 
from 5 cycles per second to 
10,000 megacycles. 


Price: £1 post free 


Available front: 


AUDIO ENGINEERS PTY. LTD. 

422-4 KENT 


MICROPHONES & ACCESSORIES 


IINSTROL 
meant 

_ f QUALITY 

in components and workman¬ 
ship. Instrol Play master HI-FI 
equipment manufactured, ser¬ 
viced, and distributed by 


INSTROL- 

PLAYMASTER 


DUAL 


INSTROL 
recommends! 

Dual 1006 

1007 and 

1008 for Unit Paymaster 
Nos. 3 and 4. Write for 
Dual brochures and price 


TOGETHER CREATE FINE AUDIO REPRODUCTION 


•V 
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LITTLE SHORT OF 


REVOLUTIONARY 



MICROGROOVE “CERAMIC" CARTRIDGE 

fitted with diamond stylus 


for stereo or mono microgroove records 

Micrographs of o groove recorded with a 10 Kc signal taken from 
three copies of the Decca stereo frequency test record SXL 2057. 




THE DECCA DERAM DOES LESS 
DAMAGE AFTER 250 PLAYINGS 
THAN THE AVERAGE CARTRIDGE 
DOES AFTER ONLY 


The Decca Deram has a tip mass of 1 
milligramme (at 45°); its compliance is 
6 x 10~ d cms/dyne (lateral) and 3.5 x 
10~* cms/dyne (vertical); its output is 
sufficient for amplifiers of lOOmV 
sensitivity; crosstalk is better than 
—20 db at 1 Kc. 


ONE 


Retail price 

£7'19'6 

apital cities all States) 
From all 




Sole Australian Agent: 


BRITISH MERCHANDISING PTY. LTD. 

60 Clarence St., Sydney, N.S.W. Telephones 29.1571 (3 lines) 

Trade enquiries invited 



though Decca appears to be majoring, . 
at the moment, on the version which is 
apparently sufficiently rugged to be re¬ 
garded as a replacement cartridge in 
existing record-changer arms. 

A non-“ruggedised” version, de¬ 
signed primarily for use in high- 
quality arms, could be much better 
again, so that, in all, it adds up to a 
quite important development. 

With their “High-Light” Acos has 
gone to the other extreme to produce a 
very high performance ceramic cartridge, 
complete with its own equally high-per¬ 
formance arm. The whole outfit, price 
and all, is tended to compete directly 
with the much esteemed magnetics, with 
the advantages of being able to work 
into either high impedance or low im¬ 
pedance input circuits, deliver a higher 
order of output signal and be free from 
magnetic hum pickup from motor and 
transformer windings. 

The “High-Light” is, in fact, the com¬ 
mercial outcome of a design evolved by 
J. Walton and publicised in the overseas 
Press quite some time ago. (“Wireless 
World,” April and June, 1959; “Hi-Fi 
News,” August, 1959.) It was the sub¬ 
ject of further comment when prototype 
models were displayed in exhibitions, 
but has only recently begun to appear 
in quantity. 

The one pictured on this page is an 
early production sample which I have 
had for months, against the day when 
bulk stocks would arrive in Australia. 
Well, they are here now! 

PERMANENT STYLUS 

With the “High-Light” Acos has taken 
the drastic step of making the stylus 
permanent. Internally, the “works” of 
a ceramic cartridge, minus stylus-chang¬ 
ing facilities, are so simple that Acos 
apparently judge it easier to discard the 
whole thing, when necessary, and re¬ 
place it with a completely new unit. 

Prices are rather indefinite at the 
moment, but it would appear that Acos 
will be able to sell the complete head, 
with diamond stylus, for about the figure 
which enthusiasts are accustomed to 
paying for a diamond alone. 

Thanks to this approach, they are able 
to claim a compliance of 6 ucm/dyne 
and an effective mass at the stylus point 
of 0.9 milligramme. On these figures, it 
ranks with the very best of the magnetics 
and, not surprisingly, in our tests, show¬ 
ed its ability to track heavily modulated 
test tracks with no sign of overload or 
tracing distortion and with a downward 
pressure on the stylus of 2 grammes or 
less. 

The arm, too, shows ample evidence 
of an approach from first principles. 

It attaches to a central “bell,” which 
hangs, unipivot style, over the vertical 
supporting pillar, so that lateral move¬ 
ment, provided by the unipivot, is very 
free. 

For vertical movement, the arm, 
which opens into a circle in the support 
area, is pivoted to either side of the 
central “bell,” so that vertical move¬ 
ment involves the two horizontally op¬ 
posed pivots. 

The signal output leads, to add as 
little stiffness as possible to the move¬ 
ment, arc over the top of the pivot sys¬ 
tem, from the moving arm to a termina¬ 
tion extending from the base pillar. 

To set up the High-Light pickup, it is 
first mounted on the board at the appro¬ 
priate distance from the turntable 
spindle. 
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Now — Phase 4444 




When RCA announced their “Action Stereo” discs, some 
time ago, we explained the principle, as much as anything by 
reason of its technical interest. About the commercial possibilities 
we were non-committal, because there was little to indicate 
whether the public would see any musical significance in the 
idea, or be attracted by the gimmickry—or notice the effect at all! 

However, the Decca Company has apparently decided to 
“give it a go,” apparently judging that they have nothing to lose, 
while there might be something to gain. 

In fact, modern recording studios need elaborate multi¬ 
channel mixing consoles anyway, these days, and it is a very 
short step, technically, from the ordinary techniques of blending 
multiple channels into a complementary pair, to cross fading 
those channels en route, to have players apparently wafting 
hither and yon. 

By calling upon the conductor and arranger, and otherwise 
making the whole thing “official ” the control operator's gim¬ 
mickry becomes a medium of musical expression. Or so goes the 
reasoning and maybe RCA have sold enough records to prove it 
right! 

Well, you can now buy the Decca equivalent and, knowing 
Decca's reputation, I imagine their equivalent will be a very 
effective one. The first batch of releases contains a dozen titles, 
some of which are waiting for me to review right now. Unfor¬ 
tunately some other discs must take precedence, so that my 
detailed observations will have to wait till next month. 

In the meantime, however, Phase 4 Stereo — or Phase 4444 
as the leaflets describe it — is flow part of the record scene. 


A rubber packing ring is then remov¬ 
ed to free the pivot system. With the 
head in place, the rear counterweight is 
adjusted till the arm is perfectly hori¬ 
zontal, as viewed from the side. 

Viewed from the front, it may or 
may not be level. If not, a knurled knob 
extending from one of the side pivots 
is turned, causing the opposing pivot to 
extend or withdraw under spring pres¬ 
sure, thus changing the centre of bal¬ 
ance. In this way, the arm can be level¬ 
led as viewed from the front, as well as 
the side, allowing the head to float free¬ 
ly just above the record surface. 

SPECIAL WEIGHT 

A precise downward pressure can now 
be achieved by clipping to the head 
one of a number of small, streamlined 
weights provided for the purpose, mark¬ 
ed with an actual number of grammes. 
The makers suggest a normal playing 
weight of 2 grammes. This is what we 
used for the tracking tests, as mentioned 
earlier, though it will play through disc 
after disc without distortion at much less 
than this. 

An outrigger attached to the base 
provides a rest for the arm while not 
in use, while a lever at the side allows 
it to be lowered gently on to the record. 

The High-Light can be used as a 
straight ceramic pickup; i.e., fed into a 
high impedance load (2 megohms is re¬ 
commended) to achieve maximum avail¬ 
able output voltage and automatic com¬ 
pensation for the recording characteristic. 
Assuming that the equipment has a small 
margin of gain over what is strictly re¬ 
quired for a more routine crystal cart¬ 
ridge, it will operate also directly from 
the “High-Light.” 

It operates well, for example, with 
our unit amplifiers number 3 and 4, 
while it should do equally well with the 
many combinations of Playmaster stereo 
amplifiers and crystal control units. 

For those with amplifiers designed for 
magnetic pickups, Acos suggest a simple 
R/C filter which will allow the pickup 
to complement the usual order of input 
sensitivity and the normal RIAA com¬ 
pensation which such equipment would 
have built-in. 


Its versatility in relation to equipment 
is therefore very wide. 

As mentioned earlier, the pickup which 
we had for test was an early production 
sample which had “done the rounds” be¬ 
fore we received it, and which had a 
sapphire tipped stylus rather than the 
diamond which is being fitted to the pro¬ 
duction model. It would, therefore, be 
unrealistic to assume that it would be 
the same as the latter, db for db over 
the range. 

However, while the curve showed 
some discontinuity over the 8-10Kc re¬ 
gion, significantly similar to that of the 
Decca Deram, it was of a much lesser 
order and still within plus and minus 
2db from about 100 cps to 15 Kc, with 
evidence that the response would extend 
well above that again. At the low fre¬ 
quency end there was a tendency to roll 
away, suggesting that it would welcome 
a load ra.her higher than the 2 megohms 
recommended, or at least the use of 
some bass boost from the tone control 
system. 

This, therefore, is what one could ex¬ 
pect from the “High-Light,” using it as a 
high impedance pickup feeding directly 
info a 2 megohm “crystal” channel. 

FLAT RESPONSE 

Fed through the compensating pad in¬ 
to a “magnetic pickup” Control Unit, it 
was possible to juggle the tone controls 
to keep within the plus and minus 2db 
over the whole frequency spectrum so 
that, in this respect, it falls into much 
the same general class as the modern 
magnetic. 

The separation between channels 
would also appear to be of a similar 
order, ranging from 15 to 20db in the 
lKc. region to about 7db at lOKc. 

While the arm may, in many respects, 
be a purist's delight, I am inclined to 
criticise if on two or three counts. 

First, Acos have designed the head so 
that it is virtually impossible to place it 
on the record or remove it, except by 
using the lever lift device near the base. 
Unfortunately, what is a feature, when 
free access is available, becomes a lia¬ 
bility if the pickup is mounted within a 
confined space. If is then quite a tedious 
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business to reach in past the arm and 
rest to get at the lever. 

SME provide a similar kind of lever 
with their arm but they also make it 
easy to handle fne head directly for those 
whose hand is steady enough to do so. 

I would like to see Acos redesign their 
weight to provide a finger arc for those 
who can’t get at the lever, or don't 
want to! 

I don’t like the Acos armrest, either. 
To be sure, if holds the arm very firmly 
—as you discover when you try to use 
the rest frequently. Here again, I much 
prefer the SME idea, with a little clip 
that flips over to lock the arm more or 
less automatically, and which can be 
wiped out of the way with a finger when 
the arm is picked up again. 

And last but not least, while the Acos 
unipivot system affords considerable 
freedom from drag and perfect visual 
balance, it is NOT dynamically balanced, 
because the structure hangs on a pivot 
well above the centre of gravity. Side¬ 
ways acceleration, as from footsteps on 
a not-too-solid floor, can therefore impart 
a swing and renders the pickup rather 
more prone to disturbance than others 
which are completely dynamically bal¬ 
anced — even though they might have 
more bearing friction. 

However, these points notwithstanding, 
the “High-Light” looks to be a most 
interesting design. Hence our remark at 
the very start of the article about the 
possibility of it being something of a 
turning point. 
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Classical 
reviews 



By RAMSAY PENNICUICK 


New, Complete "Messiah" — Decca 


HANDEL. Messiah Complete. Joan 
Sutherland (soprano), Gra*e Bumbry 
(contralto), Kenneth McKellar 
(tenor), David Ward (bass), George 
Malcolm (harpsichord), Ralph 
Downes (organ), London Symphony 
Chorus (Chorus master, John Mc¬ 
Carthy), and Orchestra conducted by 
Sir Adrian Boult. Decca. Stereo. 
SET218-20. 

Whenever a new recording of the Mes¬ 
siah appears, the editors seem to claim 
that their version is much closer to that 
of Handel, than any other recording. It 
is therefore almost a pleasure to find a 
recording such as the present one, which 
does not make any such extravagant 
claims. 

Certainly Joan Sutherland, the soprano 
soloist, decorates and ornaments her part 
in a way that has not been heard for 
many years. However these gracings 
are quite permissible and Miss Suther¬ 
land does them in perfect taste and never 
in any way intrudes on the spirit of the 
music. 

All her recits and solos are beautifully 
sung except that, in “Rejoice greatly,” 


her long semiquaver passages on the 
word “rejoice” are unsteady; this is 
most unusual for her. The recits. are 
most moving. “Thy rebuke” and “Be¬ 
hold and see,” written for the tenor, are 
given in this version to the soprano but 
this was the custom sanctified by the 
composer himself. 

The cadenzas, trills and appoggiaturas 
will probably irritate some diehards but 
Miss Sutherland once again proves her-, 
self a great Handel exponent. 

The contralto is the American singer 
Grace Brumby who caused some talk 
when she sang Venus in Tannhauser at 
Bayreuth. She has a voice of lovely 
quality but her intonation is not always 
perfect. She sings “He shall feed His 
flock” at a very slow tempo and, when 
the soprano enters at the words “come 
unto Him,” the tempo is quickened and 
sounds more satisfactory. This should 
have been ironed out at rehearsal. I 
still prefer the American male singer 
Oberlin in this part. 

Tenor Kenneth McKellar sings with 
care and discrimination but he has not 
a very remarkable voice, although he 
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never does anything that offends. 

Bass David Ward has a fine voice and 
descends to a resonant low F sharp with 
ease. His earlier solos are sung with fine 
artistry but “Why do the nations” does 
not rage very furiously. I have heard 
much more exciting performances of this 
I favourite bass solo. 

' The chorus generally sing clearly with 
the notes well articulated but, if one 
takes one’s eyes off the score, it is often 
difficult to distinguish the words. The 
London Symphony Orchestra under Sir 
Adrien Boult play consistently well, the 
Pastoral Symphony being particularly 
sensitive. 

The recording is excellent. 

★ ★ ★ 

BRAHMS Symphony No. 1. London 
Philharmonia Orchestra. Conductor, 
Sir Adrian Boult. W. and G. Stereo. 
W.G. 131234. 

Brahms was very conscious of the dif¬ 
ficulties attendant on writing a sym¬ 
phony. He had practically completed 
the first three movements of his first 
symphony in 1862 but he did not cease 
working on it, and particularly on the 
last movement. The work was not actu¬ 
ally provided until 14 years later. 

The work is mainly in a mood of 
gloomy tragedy only relieved in the last 
movement when the great theme in C 
Major appears. The playing of the Phil¬ 
harmonic throughout is good but Boult 
is not to be compared with certain other 
conductors as an interpreter of Brahms 
and the performance is rather lacking in 
energy and fire. 

The recording is good. 

★ ★ ★ 

LEON GOOSSENS. Oboe with the 
Choir and organ of the Temple 
Church, Dr George Thalben Ball, 
organist, and Edward Walker and 
George Crozier, flutes. H.M.V. 
Mono 45. 7ER5205. 

I am not enthusiastic about arrange¬ 
ments generally, but Leon Goossens is 
such a superb musician that one cannot 
but get a great deal of pleasure out of 
this odd record. His tone is wonderful 
and so is his breath control This latter 
is well displayed in Bach’s Jesu, Joy of 
Man’s Desiring, which is played more or 
less as it was written and in which he 
is joined by the Temple Church Choir 
and organ. In the other three works he 
is playing parts written for the voice and, 
in Where’er You Walk, he uses an oboe 
d’amore. 

, Handel’s Largo has the addition of a 
harp and the delightful Sheep Shall 
Safely Graze uses the two flutes playing 
the printed parts as Bach wrote them. 

The playing of Goossens is wonderful 
and the recording very good. 

it ★ ★ 

MOZART: Concerto No. 27 B Ftet 
Major, K595, for piano and orches¬ 
tra. Wilhelm Backhaus and the 
Vienna Philharmonic Orchestra. 
Conductor Karl Bohm. Sonata No. 
11 in A Major for piano, K331. 

, Wilhelm Backhaus. Decca Stereo 
SXL2214. 

It is generally admitted that, for the 
most part, the Concerto No. 27 is one 
of the composer’s most beautiful and 
moving works in this idiom. It was his 
last piano concerto and has a curiously 
autumnal air, almost as of resignation. 
It is much more chromatic than most 
of his works and even the gaiety of the 
finale has an air of resignation. 

The first movement has the usual 
wealth of melodies and the solo and 
orchestral parts are wonderfully co- 

Radio, Television & Hobbies, June, 1962 




















ordinated. I feel that the second move- suggests the shy girl in love with the sup- 
ment, with its rather commonplace main posed student. 

theme, is not up to the standard of the Caro Nome has no charm or tender- 
first movement. The final rondo has ness and her attempts at trill are poor, 
an entrancing main theme and the vari- Alfredo Kraus as the Duke is the best 
ous modulations that it and the three of the principals. He has a pleasant 
other themes undergo are brilliantly voice, sings with style and manages to 
worked out. suggest the debonair reveller. 

Backhaus has never been renowned as . ^? e i Sn l?^ pa J t w are * we ^ ^ 01 If P om" 
a Mozart interpreter and I feel, in these t*?«>arly that of Monterone sung by Sil- 
days, he is very given to considering a Vl ° Mmon.ca. The orchestra and chorus 
work as a whole, paying little attention are a L ert anc * mus!Ca l an ^ lbe record sur- 
to the details. The playing is beauti- tace ftne * . . * 

fully clear, but he takes little trouble 

to vary the tone on repeated phrases Phtlharmoaia Promenade Concert. The 
and the orchestral accompaniment, Philharmonia Orchestra. Conductor: 

which is extremely good, has much Herbert von Karajan, 

more colour. This record consists of a number of 


The recording is excellent. 


light and popular works by various com- 


I V A Major »hich 

SSS II and a M.rcb b, lob.nn St™,, 


things. The cover credits Einstein with 
saying that the theme of the Variations 


I. Then follow the two most attractive 
- tu* fin* : « ** ~ i items in the program, Espana and 

from the first moment is u ^J er ^V Marche Joyeuse both by Chabrier who 


T-p_„_!_»» j • . . . , , iviaiviic juycuoc uuiii uy viiauuvi wuv 

l P tc “ de ^. as was a charming composer, the phrases of 

he arnwdIn 1 P?ri!! 1 1 « F i 77 « h hen whose music were always taking un- 

he arrived in Paris in 1778. The theme exoe cted turns. 

i S extremely slowly by Backhaus The second side has another polka 

^d does not sound at all Trench to me. Thunder and Lightning by Johann 
He vanes the speed of the variations m Strauss II, Von Suppe’s Light Cavalry 
a fbitrary manner and the speed Overture, and then the Polka from 

of the minuetto is just about as fast as Schwanda the Bagpiper — the opera by 

if ^ US1C Wl . ?tand. The commonplace Weinberger which had such a great suc- 
alla Turca, which forms the last move- cess when it was produced in 1927; now 
ment is an exhilarating performance. I the only sections of it ever heard are the 
am afraid that, compared with some of polka and the fugue. The record ends 

the modern younger pianists, Backhaus with the overture to Orpheus in the 

is lacking m subtlety. Underworld by Offenbach. The playing 

★ ★ ★ is always light and brilliant and the fine 

VER s , -*r°^a ,, Li' sss",rorA p sSb«. 

Rfcolaio Enore BMhZ ffii prin,e<l ta ,h “ m ““ r ,be 

facile Iv«”v7nc^?h^ (S M'ii^ ara ' The Skaters’ Waltz, Op. 183 (Emil 
l“.j e l Ivo ^ V<1>c ?. ( bass >- Maddalena, Waldteu fel, 1837-1915). Tritsch-Tratsch 
/„* °P 214 ( Johann Strauss n ’ 1825-1899). 

ruJ C : Radetzky March, op. 228 (Johann 

rSL# C c » . ti , SO ?’ ) ’ Strauss I, 1804-1849). Espana Rhapsody 

for Orchestra (Emmanuel Chabrier, 
twt' Rmra Carbonari 1841-1894). Joyeuse Marche (Chabrier). 

n ^ ! en * - Thunder and Lightning Polka, op. 324 
Enzo Guagn l (ten,). (Johann Strauss n) Overture, Light 

£°“5* Morre s i Cavalry (Franz von Suppe, 1819-1895). 

Orchestra ’ Polka from “Schwanda the Bagpiper” 

YTiitfcalo OTSLnfwTLuf (Jaromir Weinberger, b. 1896). Overture, 

r° ? y Orpheus in the Underworld (Jacques Of- 

Gianandrea Gavazzeni (Chorus loiqioani 

Masters Andrea Morosinl). H.M.V. fenbach ’ 1815 ’ 1S8U; ’ 

Mono ALP1866-8. * * * 

There are a number of complete re- CESAR FRANCK. Piano Quintet in F 

_12_ _r n*_i_ * .. _ r'urr_i _ ...UL 


cordings of Rigoletto already on the 
market and the present version is not go¬ 
ing to be a very powerful rival. 

It must be admitted at once that the 
recording is very good and the balance 
between the singers and the orchestra 
I well managed. The trouble is that the 


minor. Clifford Curzon with the 
Vienna Philharmonic Quartet. Willi 
Boskovsky, first violin. Otto Strasser, 
second violin. Rudolf Streng, viola. 
Emanuel Brebec, cello. Decca 
Stereo SXL2278. 

Franck did not write a great deal of 


two principals are devoid of subtlety in chamber music but his string quartet 
I their singing and, for the most part, sing violin and piano sonata, and the present 
| fortissimo unceasingly. piano quintet are among the most im- 

Bastianini is considered to be the best portant works in this field. 

I baritone at present in Italy. He has a One is inclined to picture Franck, who 
I rich dark voice of great power and re- was a most saintly man, as entirely de- 
sonance and, in such a passage as the voted to the compositions of religious 
curse on the courtiers, he is thrilling; but works in which the organ largely figured, 
there is little pathos in his performance But this idea is quite shattered by several 
and he completely ignores the expression of his compositions which are full of 
marks. He simply shouts at his daughter emotion and sensual feeling, 
and prolongs high notes quite unneces- The quintet is a particularly important 
I sarily. example of this side of the composer. 

Miss Scotto is also a very competent The work was not well received at first 
singer with a powerful voice but she also and was particularly disliked by the com- 
ignores expression marks and most of the poser’s wife. 

time sings as loudly as possible. There The cover of the present record ad- 
are two occasions when she sings a high vances the theory that the driving 
note pianissimo and the result is not emotional force behind the composition 
| very pleasing. She never for a moment was the composer’s love for his pupil 
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Augusta Holmes. This is a theory I have 
never read in any book. Augusta Holmes 
was a beautiful and talented woman. One 
gets a picture of her in George Moore’s 
autobiographical Ninon’s Table d’hote, 
when Augusta Holmes was present at one 
of the Countess Ninon de Calva d’or’s 
parties and entertained the guests by play¬ 
ing the piano and singing all the voice 
parts of her new opera. 

Whether this romance was the driving 
force does not matter for, in any case, 
the work is a masterpiece. It is full of 
most emotional music, the balance be¬ 
tween the piano and the strings is excel¬ 
lently worked out and Franck’s favourite 
cyclic form in which the work is written 
gives it continuity. 

The performance is excellent. Clifford 
Curzon plays the piano part with love¬ 
ly tone and at times all the necessary 
brilliance. The string quartet collaborate 
perfectly with the pianist in all respects 
and the only criticism I have is that the 
tone of the first violin gets rather wiry 
in its highest register. 

Otherwise the recording is excellent 
particularly the richness of the bass of the 
keyboard instruments. 

★ ★ ★ 

CHOPIN: Polonaise No. 6 in A flat Op. 
53. Nocturne No. 17 in B Op. 62 
No. 1. Fantasie in F minor Op. 49. 
Etude No. 23 in A minor Op. 25 
No. 11. Etude No. 3 in E Op. 10 
No. 3. Ballade No. 3 in A flat 
major Op. 47. Waltz No. 7 in C 
sharp minor Op. 64 No. 2. Scherzo 
No. 3 in C sharp minor Op. 39. 
Van Cliburn: pianist 12Ca Stereo 
SL16320. 

I have heard two recordings of Van 
Cliburn’s which I admired very much, 
the Rachmaninoff Concerto No. 3 and 
I the Tchaikovsky Concerto No. 1. They 
were both excellently played but evi¬ 
dently the colour and excitement of the 
orchestral accompaniment spurs the 
pianist on to emotional outbursts which 
| he does not normally feel. 

The present Chopin recording is ex- 
Itremely dull. The technique is above re¬ 
proach; I do not imagine there are any 
I wrong notes but poetry and sensitivity 
are completely missing. 

I In the first place the selection, with 
I the exception of the Nocturne No. 17 is 
I extremely hackneyed and, compared with 
la pianist such as Rubinstein, the interpre- 
| tations are devoid of character. 

Even the ever popular Etude in E 
I major lacks a climax, the middle sec- 
I tion being taken much slower than usual. 

I Most pianists try to vary the phrasing 
I in the everlasting C sharp minor waltz 
I but Cliburn simply plays the notes, 

I absolutely correctly. 

The F minor fantasie, one of the great 
IChopin works, is quite out of his range. 
IHe is of a very religious nature and 
1 probably the Chopin idiom is really 
|antipathetic to him. 

The recording is mostly good. 

★ ★ ★ 
[BEETHOVEN: Symphony No. 9 in D 
Minor Op. 125. The Choral, Hilde 
Gueden, Soprano; Sieglinde Wagner, 
Contralto; Anton Dermota, Tenor; 
Ludwig Weber, Bass. The Singver- 
ein der Gesellschaft der Musik- 
freunde, Vienna; The Vienna Phil¬ 
harmonic Orchestra. Conductor, 
Erich Kleiber. Decca, Mono, LXT- 
5645. 

It is a generally accepted fact that 
■Beethoven had ideas of setting Schiller’s 
|Ode to Joy as early as 1793 when he 
vas only 23. His notebooks show vari- 
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ous sketches for the work, but it was 
only when he came to write his ninth 
symphony that he seemed to realise that 
he had found the proper setting and he 
used it as the last and choral movement 
of the work. 

The question in introducing a chorus 
into an orchestral work is always a vexed 
question but Beethoven seems to have 
hit on a satisfactory solution of the 
problem. 

Kleiber is a conductor whose perform¬ 
ances are always notable for their clarity 
and he seems to sense the correct tempo. 
The present performance is no excep¬ 
tion. The mysterious atmosphere of the 
opening is excellently achieved and the 
various sections of the movement are 
always clear. 

The mighty Scherzo, taken at a brisk 
speed, moves with great vitality from the 
little opening figure which plays such an 
important part, throughout the move¬ 
ment. The slow movement, with its 
lovely variations, displays the great skill 
of the orchestra, the violin tone being 
particularly lovely. 

The double basses distinguish them¬ 
selves in the remarkable opening to the 
last movement and Ludwig Weber sings 
his impressive solo with rich tone. Anton 
Dermota manages the often awkward 
sounding section in B flat major without 
any undue strain. In fact, all the solo¬ 
ists are successful, in spite of the often 
unvocal writing. 

The chorus sing with well varied tone 
and the sopranos remain in tune on the 
famous high A, which is sustained over 
12 bars. 

Altogther it is a most successful per¬ 
formance and the recording is always 
good. 

★ ★ ★ 

MOZART: Horn Concerto No. 4 E flat 
major KV495. Horn Concerto No. 2 
E flat major KV417. Barry Tuck- 
well. London Symphony Orchestra. 
Conductor Peter Maag. HAYDN: 
Trumpet Concerto in E flat major. 
Paulo Longinotti, L’orcliestra de la 
Suisse Romande, Conductor Ernest 
Anserine!. MOZART: Notturno D 
major for four orchestras K286. 
London Symphony Orchestra, con¬ 
ductor Peter Maag. Decca, Stereo 
SXLA7502. 

Mozart composed four concertos for 
the horn. This instrument was in a fairly 
primitive condition in the composer’s 
time. Mozart wrote the four concertos 
very quickly and, it is said, with his ton¬ 
gue in his cheek. Although he may have 
had no great sympathy with the instru¬ 
ment, he could net help writing with 
charm and natural polish. The works are 
quite delightful, especially when played 
on a modem horn with all the technical 
improvements which have been de¬ 
veloped. 

Tne two concertos are similar in form, 
with a lively first movement, an andante 
and then a rondo suggesting hunting 
music. The slow movement of No. 4 is 
well known as a Romanza and is par¬ 
ticularly lovely. 

The Australian horn player Barry 
Tuckweli plays both works with lovely 
tone and in impeccable style and the 
accompaniments provided by Peter Maag 
and the London Symphony Orchestra are 
of the greatest delicacy and perfectly bal¬ 
anced with the soloist. 

The Haydn Trumpet Concerto was 
written for a special instrument, the 
keyed trumpet, which had been designed 
by Weidinger, the Viennese court 
trumpeter. This was a notable improve- 


ment on the natural trumpet but was 
swept aside when the superior valve 
trumpet appeared. However, the Haydn 
Concerto has been adapted to the needs 
of the modern trumpet which is the one 
used in this performance. 

Paulo Longinotti has a remarkable 
technique. All the scales and decorative 
passages are played with complete assur¬ 
ance but his tone is not as ingratiating as 
some trumpeters I have heard. The con¬ 
certo is most carefully accompanied. 

The Mozart Notturno for four 
orchestras is a rather unsatisfactory com¬ 
position. Each orchestra consists of a 
group of strings plus two horns but the 
first orchestra gets all the plums, the 
others being used for the echo effects, 
which were very popular at the time. The 
trouble with the echo idea is that it 
means a great deal of repetition. It is 
well played but not particularly interest¬ 
ing. The recording is good, especially 
of the horn concertos. 
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CUSTOM 

PHONO CARTRIDGE 


SHURE 



This magnificent, quality, magnetic cart¬ 
ridge has been acclaimed by users every¬ 
where. It features the special Shure 
N21D diamond stylus. Price £34/17/6. 

Please Note: 

The Shure free record offer has 
closed. 

For Further information contact: 

AUDIO ENGINEERS PTY. LTD. 

422-4 Kent Street, Sydney 
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Specialof/er t 


/ HOBBYISTS! AMATEURS! 
HOME CONSTRUCTORS! 


Take advantage of this special opportunity to buy at manufacturers’ prices. These electrical 
and electronic components have been replaced in our current production by similar corn* 
ponents of different specifications. 

Everything Brand New! Full Money Baek Guarantee! 

The components have been guaranteed by the original manufacturer and 
have been passed by our Inspection Department. Here are some of the 
items offered:— 

(25% Sales Tax must be added to all prices) 


RESISTORS 


Well-known brands. 

33 ohms to 10 Meg. 
i Watt from 2/6 per 10 
1 Watt from 4/- per 10 


POTENTIOMETERS 


Ganged, matched, iin or 
2|in shaft .. . . 14/- ea. 
Single, iin or 21in shaft, 

5/7 ea. 


CONDENSERS 


Ducon Electrolytics 
8 MF 300 VW, 3/4 ea. 
24 MF 300 VW, 4/4 ea. 
50 MF 25 VW, 3/3 ea. 


■ RADIO VALVES 9 

6 BQ5 .. . 

. . . 10/3 ea. 

6 N8 . . . 

. 9/9 ea. 

EL 84 . . . 

, .. 10/3 ea. 

EF 86 . . . 

. . . 14/- ea. 


VALVE SOCKETS 


McMurdo 9-pin mica- 
filled, shielded type, 

9/- per 10. 

McMurdo 9-pin Baka- 
lite, . . . . 7/6 per 10. 


POWER TRANSFORMERS !* OUTPUT TRANSFORMERS ■■■ HI-FI COMPONENTS 


Voltage doubler prim: 
tapped 210, 230, 240V. 
Sec: 120 VAC, 300 

VDC at 130 mA. 3 x 
6.3 V 1.25 Amps 47/6 ea. 


Single-Ended Prim: 5K. 
sec.: 15 ohms, 3.75 
ohms. Freq. Resp., 
20 c/s-40 Kc/s. 

46/5 ea. 


Power-handling Capacity 
5 Watt. 

Decca Stereo heads and 
arms complete with 
diamond stylus. 

£22/18/9 ea. 


FREE 

INSURANCE 


Send cheque, money order or postal note with your order. This is 
only a small list of available components. For a complete catalogue, 
write to: 


FREE 

DELIVERY 


THE SERVO MECHANISM CO ■ y 505 LYGON ST.. E. BRUNSWICK, N.ll, VIC. 

MACRATH'S for M.S.P. Speakers !| 


MAGRATHS, Australia’s first home 
of Hi-Fi — are proud to announce 
that they are now “Full Distribu¬ 
tors” of all M.S.P. “Hi-Flux” 
Speakers! 



a new measure... 

of acoustic realism "8 TAX" 

M.S.P.’s new powerful, compact 8 inch (8 TAX) speaker is now 
available from MAGRATHS — it’s the obvious choice for applica¬ 
tions where big performance is required from a limited space. Study 
the technical specifications listed below or contact MAGRATHS for 
further details! It’s priced at 84/ too. 


Resonance . 

- 80 c.p.s. 

H.F. Response - 

- 12,000 c.p.s. 

Voice Coil Impedance 

- 15 ohms 

Power Handling Ability (Peak) 

8 watts 

Total Gap Flux - 

- 37,000 lines 

Air Gap Flux Density 

- 9,400 gauss 

Baffle Opening - 

- 7 inches 

Maximum Depth 

- 3-1 inches 


For complete details of the other 24 M.S.P. Speakers available — see the 
MAGRATH advertisement in the July issue of “Radio TV & Hobbies' 9 


J. H. MAGRATH & CO. P T Y. LTD. 

208 LT. LONSDALE STREET, MELBOURNE, VICTORIA, PHONE FB 3731 
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VARIETY FARE 


Imrttottal 

IN PRAISE OF GOD; Frank Chacks- 
field and His Orchestra. Mono, 
Decca, Ace of Clubs, ACL A 1088. 

Club record or not, you’ll wait a long 
time for a more cleanly recorded and a 
more acceptable orchestral arrangement 
of popular devotional melodies. Whether 
for straight listening in the home, or as 
a background for religious gatherings, 
this disc will be found equally effective 
and just as inspiring as its name signifies 
—“In Praise Of God.” 

The selections: “The Lord’s My Shep¬ 
herd” (Crimond), “O For The Wings 
Of A Dove,” “Onward Christian 
Soldiers,” “Ave Maria” (Bach-Gounod), 
“Jerusalem,” “The Old Rugged Cross,” 
“Abide With Me,” “All People That On 
Earth Do Dwell,” “Jesu, Joy Of Man’s 
Desiring,” “All Things Bright And 
Beautiful,” “Whispering Hope” and “O 
God Our Help In Ages Past.” 

In short, I must rate this as one of 
the outstanding discs reviewed under the 
“Sacred Records” heading. 

Recommended. (W.NW.) 


CHIMES AT DUSK. Lew Charles at 
the Mass Chimes. Mono, Word 
(Gospel Film Ministry) W-3011-L.P. 

Here's a disc which should be a most 
useful one for all churches equipped 
with a steeple or tower amplifier and 
speaker system. In leisurely tempo, on 
single-note chimes, Lew Charles presents 
16 well-known melodies, admirably 
phrased for this traditional call to wor¬ 
ship. 

No technical details are given of the 
chimes used for the recording but they 
have the authentic, classical chime 
sound, including the (to me) disturbing 
variations in pitch as individual chimes 
are struck. 

Lew Charles, by the way, is well 
known in the U.S. as an organist for 
evangelical rallies and broadcasts and is 
currently featured on a number of LP 
albums including “Beside Still Waters” 
and “Meditation At Dawn,” reviewed in 
these columns some time ago. 

Techincally the recording is completely 
free from the residual noise and dis¬ 
tortion which can become so painfully 
apparent when a large order of ampli¬ 
fication is used. For its special purpose, 
this is a good one! (W.N.W.) 


PAT BOONE Reads From The Holy 
Bible. Mono, Dot DLP3402. 

Though a popular figure in the enter¬ 
tainment world, Pat Boone is well known 
for his religious convictions and activi¬ 
ties. It is not inconsistent, therefore, 
that he should present this recorded 
Bible reading with the desire that “young 
people, in particular, be moved t . . to 
personal Bible reading of their own.” 


Neville Williams 
Keith Jeffcoat 
Jamieson Rowe 


In a clear, musical voice, Pat Boone 
reads The Creation Story, Psalms 1 and 
23, “The Sermon On The Mount” and 
1 Corinthians 13. The reading, by the 
way, is from a translation more up-to- 
date than the traditional Authorised 
Version—probably from the American 
Standard Bible. 

As it should be for a speech record¬ 
ing, the disc is virtually flawless. 
(W.N.W.) 

★ ★ ★ 

GREGORIAN CHANT. The Choir of 
The Carmelite Priory, London. 
Directed by John McCarthy. Stereo, 
L’Oiseau-Lyre (London) SOL 60040. 

Plain chant or unisonal church vocal 
music has had a long and varied his¬ 
tory, beginning with the start of the 
Christian Church. Brought to maturity 
in the seventh century at the Schola Can- 
torum under the supervision of Gregory 
I, it was largely supplanted in the Middle 


Ages by polyphonic music, and its form 
and rhythm were almost lost. 

However, in the nineteenth century the 
Benedictine monks of Solesmes under¬ 
took many years of research, with the 
result that the form in which it is heard 
today is quite close to its original form. 

On this record, which is intended as a 
brief anthology, it is presented unaccom¬ 
panied, to more or less duplicate the 
conditions under which it began. Re- 
sponsories, hymns, antiphons and other 
pieces are sung by the choir of the Car¬ 
melite Priory in London which, incident¬ 
ally, sounds as if it is composed of both 
male and female voices. 

The singing is extremely well done, 
with the correct amount of emotion to 
prevent the lack of harmony from pro¬ 
ducing monotony. The recording is par¬ 
ticularly well done, also, with crisp, pure 
sibilants making the voices appear to 
be in the room with the listener. 

In some of the hymns, full use is 
made of the stereo process by having 
the male voices on the right and the 
female on the left, giving a surprisingly 
realistic effect. Throughout the record, 
the stereo sound is “well spread,” and 
only a small amount of tape hiss is 
evident. 

To sum up, this is a nicely presented 
little anthology of plainchant. To music 
historians and chant lovers alike, it 
should prove a worthwhile acquisition, 
representing as it does an important type 
of vocal music. (J.R.) 


BANDS. BALLADS & INSTRUMENTAL 


GOLDEN WALTZES, Billy Vaughn and 
His Orchestra. Mono, London 
HAA 7683. 

I wondered why the Billy Vaughn 
Orchestra sounded more lush, more 
romantic than ever, until I read in the 
jacket notes that it had been augmented 
“with a full section of strings.” With 
this foundation and a beautifully played 
saxophone taking the lead, it adds up 
to one of the most pleasant waltz 
albums in the book. 

The observation stands, whether you 
want it for listening or for dancing or 
for a spot of both. And, if it’s well 
arranged and well played, it’s equally 
well recorded, with no trace of spurious 
noise or distortion. 

The contents: “Melody Of Love,” 
“Beautiful Ohio,” “Girl Of My Dreams,” 
“Silver Moon,” “Missouri Waltz,” “My 
Buddy,” “The Waltz You Saved For 
Me,” “Three O’clock In The Morning,” 
“Let Me Call You Sweetheart,” “Ten¬ 
nessee Waltz,” “Meet Me Tonight In 
Dreamland” and “Just A Wearyin’ For 
You.” 

★ ★ ★ 

DYNAMIC DIMENSIONS, Henri Rene 
and His Orchestra. Produced by 
Herman Diaz jun. Stereo Action; 
RCA SL-101,206. 

The jacket notes point out that this 
disc represents Henri Rene’s debut on 
RCA “stereo action,” the technique that 
exploits deliberate interchannel mixing 
to swing instruments and instrumental 
groups to and fro for dramatic pur¬ 
poses. 

It is pointed out, further, that this is 
the first recording to come out of 
RCA’s new Studio C in New York City 
—a studio specially fitted out with 
“stereo action” facilities. 

Judging by this and the growing list 


of “stereo action” discs, RCA is evidently 
pretty serious about the technique; 
whether it counts for much in record 
sales is another matter. 

Henri Rene’s offering here is a disc 
full of pleasant, rhythmic sound, con¬ 
trived and arranged for various small 
ensembles and/or the full band, with 
instruments weaving (acoustically) back 
and forth at the bidding of the console 
operator. 

Technically the sound is well balanced 
and cleanly recorded—notably so, in 
fact. But the review pressing exhibited 
more than its share of tiny clicks, so 
“staccato,” so high pitched that they 
might not be heard on equipment with 
other than the widest frequency response. 


THE 


SM U REE 


M3 D 
PROFESSIONAL 

PHONO CARTRIDGE 



This high-quality cartridge is the 
overwhelming choice of the 
critics. Price £42/15/-. 

Please Note: 

The Shure free record offer has 
closed. 

Available from: 

AUDIO ENGINEERS PTY. LTD. 

422-4 Kent Street, Sydney 












































MARCHES, BRASS AND PERCUS¬ 
SION. Orchestra arranged and con¬ 
ducted by Kermit Leslie. “Anchors 
Aweigh” and “Marines Hymn,” 
“U.S. Field Artillery,” “American 
Patrol,” “National Emblem,” “Sem¬ 
per Fidelis,” “The Stars And Stripes 
Forever,” “El Capitan,” “Washing¬ 
ton Post March,” “Colonel Bogey,” 
“High School Cadet,” “The Thun¬ 
derer,” “On The Mall.” Times Series 
2000, Mono. 52017. 

If you ( are an enthusiast of martial 
music, you will surely like the new 
marching sound which Kermit Leslie has 
created on this disc. Forsaking the 
traditional arrangements (most of which 
were done in the early 1900s anyway) 
Leslie leads the orchestra in a style 
which is vital, up-to-the-minute and full 
of provocative colouration. 

The various sections play from in¬ 
dividual parts rather than a multiplica¬ 
tion of a single part and sections are 
used rather more independently of each 
other than is traditionally the case. Zing 
and crispness is imparted to the perform¬ 
ances by raising sections an octave 
whenever possible. The tempo is some¬ 
what above the standard 130 but is far 
more exciting to listen to and ideally 
suited to a concert hall performance such 
as this. 

Technically the disc is quite good. Be¬ 
cause of the type of music, modulation 
of the grooves is rather heavy in places 
and some low-compliance distortion will 
be heard unless your pickup is free from 
such defects. (K.W.J.) 

★ ★ ★ 

LENA ON THE BLUE SIDE. Lena 
Horne with Orchestra conducted by 
Marty Gold. “IPs A Lonesome Old 
Town,” “I’m Through With Love,” 
“What’ll I Do,” “It Might As Well 
Be Spring,” “They Didn’t Believe 
Me,” “As You Desire Me,” “Para¬ 
dise,” “The Rules Of The Road,” 
“Dam That Dream,” “I Wanna Be 
Loved,” “I Hadn’t Anyone Till 
You,” “Someone To Watch Over 
Me ” R.C.A., Stereo. SL101247. 

All too often these days one is 
forced to listen to a favourite vocalist 
through the “accompaniment” of a 50- 
piece orchestra which is determined to 
be - heard, regardless of good taste. 
Whether the fault lies with the recording 
engineers or the orchestra conductor is 
of little consequence, the results are sadly 
the same. It is a sheer delight then to 
hear a disc such as this new Lena Home 
LP where the orchestra retains its right¬ 
ful place in the background and allows 
the vocalist to relax somewhat. 

Lena Horne, with her wonderful talent 
and showmanship, is said to be “the 
greatest night club act in the world” but 
you will find little of that side of her 
nature in this disc. Basically it is a ren¬ 


dition of some delightful numbers, with! 
a predominately “blue” mood, delivered 
without pretence and fanfare. 

Technically the disc is first rate and 
absolutely no fears need be felt on this 
score. The stereo effect is particularly 
good without any obvious attempt at 
“gimmickry.” An excellent recording 
which no Lena Horne fan should miss. 
(K.W.J.). 

★ ★ ★ 

SING (It’s Good For You). The Norman 
Luboff Choir. Produced by Dick 
Pierce. Stereo, RCA SL-101233. 

Norman Luboff reasons that a happy 
time is a more effective cure for ulcers 
than either tranquillisers or pep pills— 
so you’re invited to join in. 

My tip is that you won’t but not be¬ 
cause there’s anything wrong with the 
music. It’s just that Norman LubofFs 
infectious rhythms and arrangements 
make you want to listen, with participa¬ 
tion limited to tapping feet and an oc¬ 
casional whistle that won’t be suppressed. 

And, of course, they’re all happy 
songs—songs like “The Best Things In 
Life Are Free,” “Whistle While You 
Work,” “Oh What A Beautiful Morn¬ 
ing,” “Breezin’ Along With The Breeze,” 
and eight others to make the neat dozen. 

A real acoustic relaxer, smoothly 
sung and presented and nicely recorded. 
More expensive than a bottle of pills, to 
be sure, but it should last longer! 
(W.N.W.) 

★ ★ ★ 

DEL WOOD, Honky Tonk Piano Pro¬ 
duced by Jack Clement. Stereo, 
RCA CA8-88. (Also available in 
mono.) 

“Happy sounds of the thirties” a 
phrase borrowed from the jacket notes, 
pretty well sums up the mood of this 
whole disc. 

Variously backed by a small ensemble 
Del Wood maintains an impeccable, 
bouncy tempo through a string of well- 
known melodies — “Happy Days Are 
Here Again,” “Where The Blue Of The 
Night,” “Blue Eagle,” “Home,” “Lazy 
River,” “Saturday Night,” “The Waltz 
You Saved For Me,” “It Looks Like 
Rain,” “Goofers” and “Meet Me Tonight 
In Dreamland.” 

Technically? Excellent! (W.N.W.) 

★ ★ ★ 

CARLOS MONTOYA AND HIS 
FLAMENCO GUITAR. Flamenco 
music played on the solo guitar. 
Stereo, RCA SL101218. 

The guitar, an old and relatively 
simple instrument, has long been used 
for accompaniment in gipsy and folk 
dancing and singing. It is capable of 
tremendous expression, and in the hands 
of an expert lends itself well to vir¬ 
tuosity. 

In the held of flamenco music, at least, 
Carlos Montoya is just such an expert. 


On this disc, a collection of pieces 
generally used as accompaniment to 
flamenco dancing, he really shows the 
potential of the instrument—as well as 
his own artistry. 

For those with a bit of gipsy in their 
blood, I would advise that you clear 
your valuable china away before you 
listen to this disc. If you don’t, your 
dancing may produce disastrous results! 

Technically, the disc is very good in¬ 
deed. The soloist is recorded extremely 
crisply, with adequate stereo “spread.” 
The disc reviewed had very low surface 
noise, and the level was high but with¬ 
out peak distortion. 

To sum up, a most pleasant’ record 
and quite a refreshing reminder that the 
guitar is capable of being very much 
more than an ornament on a rock ’n’ 
roll “singer.” (J.R.) 

★ ★ ★ 

THE BALLAD ARTISTRY OF MILT 
JACKSON, with orchestra conduct¬ 
ed by Quincy Jones. Mono, Lon¬ 
don Atlantic LTZ-K 15220. 

This album is presumably designed to 
demonstrate to doubters that jazz musi¬ 
cians, and Milt Jackson in particular, 
have a strong romantic streak that can 
cause them to linger long over a melody, 
when the mood so dictates. 

Therefore, while some will study the 


Hi-Fi AMPLIFIER REPAIRS 

Let an experienced technician repair 
your HI-FI amplifier and check per¬ 
formance. Country clients welcome. 

GEORGE HODGES ELECTRONICS, 
126 BUCKINGHAM ST., SYDNEY. 
XJ4193. 


AC0S CHANGER DUST BUG 



Essential to ail who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the same time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

PRICE £2-15-0 

AMPLION (A/SIA) PTY. LTD. 
29 Major's Bay Rd., Concord, 

N S W. PHONE 73-1227 






















AN ASTONISHINGLY 
IMPROVED 

LOUDSPEAKER SYSTEM 


invented by 


IL IE A IK 


the first name in High Fidelity 


• Leak Speakers won the day!” 

“This occasion proved a most stringent test as we were listen¬ 
ing to a stereo recording of a very recent orchestral and 
operatic performance we had enjoyed either as audience or 
performer. By way of experiment other pairs of speakers were 
switched in, but the very smooth response of the Leak speak¬ 
ers won the day.” * 

Quoted from the Test report by Ralph West, B Sc., M. Brit., 
I.R.E. The full report appears in “Hi-Fi News,” August, 1961. 


Selecting the equipment 

“Suggestions? The Leak line comes highly re¬ 
commended on two continents, the pre-amp 
isn't cursed with superfluous knobs, and it looks 
good. The mono amp would thus be the TL/12 
Plus and the stereo version would be the Point 
One Stereo 20 Amplifier. Both run about 10-12 
watts per speaker, and frankly I think this is 
plenty. Even with that you can rattle the win¬ 
dows, and the reason is that this 10 W is at 
minimum distortion, 10 W sinewave power 
(which means that it'll put out a lot more on 
peaks). The price* of the Leak is also quite 
reasonable for uncompromised sound quality.” 

Quoted from the article “Frankly Speaking.” by 
John Berridge, “Hi-Fi News,” August, 1961. 





The new LEAK "SANDWICH" LOUDSPEAKER SYSTEM 
is the product of many years of research and development 
work. 

The cabinet is of unique construction which damps panel resonances 
and permits the loudspeaker motor to reproduce full, clean bass without 
the “boxy” coloration of conventional cabinets. A 3in and a 13in mov¬ 
ing-coil loudspeaker motor of novel design and a half-section cross-over 
network complete the system which gives the highest quality of repro¬ 
duction over the whole frequency range of the input signal from records, 
radio, tape or microphone. THE GREATEST ADVANCE IN THE DE¬ 
SIGN CF MOVING-COIL LOUDSPEAKERS SINCE RICE-KEL- 
LOGG INVENTED THE FIRST UNIT IN 1925 HAS NOW BEEN 
MADE BY LEAK WITH A NEW INVENTION WHICH ELIMIN¬ 
ATES BREAK-UP DISTORTION IN THE WORKING RANGE. The 
13in unit employs a new cone whose stiffness to weight ratio is 200 times 
better than the best cones which are currently available. The low stiff¬ 
ness of conventional cones results in the flexing of the cone at large 
amplitudes and break-up resonances. The new LEAK cone, which has 
immense stiffness for no greater weight than a conventional cone, has, 
for the first time, given us a loudspeaker which behaves as the theoretical 
ideal of a rigid piston; thus there is no flexing of the cone at large am¬ 
plitudes and there is no break-up distortion within the frequency range 
handled by the loudspeaker. It is this freedom from coloration, produc¬ 
ed in conventional systems by break up distortion of the cone and 
cabinet resonances, which distinguishes the superior quality of reproduc¬ 
tion of the LEAK “SANDWICH” LOUDSPEAKER SYSTEM from that 
of the best currently available loudspeaker systems. The cabinet measures 
26in x 15in x 12in; it can be used in the vertical or horizontal position 
to suit the convenience of the user. 


Please tick your requirements below: 

D New Loudspeaker System 
□ Hi-Fi Equipment 


Name - 
Address 


*The price of Leak studio quality Hi-Fi 
Equipment is as low as it is because we are 
kept fully and efficiently employed by the 
world-wide demand. 


See v' our LEAK dealer or 
POST THE COUPON now for 
full details of this superb 
* new EQUIPMENT 


Leak equipment is available from all Audio Specialists who have the interests of their 
customers at heart, who appreciate a quality product requiring the minimum of service, 
and which is accepted by professional engineers as equipment of the highest standard. 

Australian National Distributors: 

Simon Gray Pty. Ltd. 

28 Elizabeth Street, MELBOURNE, Victoria Telephones: 63 8166. 63 8211 



















































personnel and the styles with this in 
mind—it’s all there in the notes—to 
others it will be just a pleasant proces¬ 
sion of melodies with a vibraphone con¬ 
sistently up front instead of George 
Shearing’s kind of piano, or Bill Snyder’s. 
For that’s something of the mood that 
Milt Jackson builds, as he ripples 
through a spontaneous cadence, to let 
the last note hang delicately on a deep, 
slow vibrato, till the next phrase springs 
to life from it. 

For this romantic, ballad treatment, 
Milt Jackson and Quincy Jones have 
selected ‘The Cylinder,” “Makin’ 
Whoopee,” “Alone Together,” “Ten¬ 
derly,” “Don’t Worry ’Bout Me,” 
“Nuages,” “Deep In A Dream,” “I’m A 
Fool To Want You,” “The Midnight Sun 
Will Never Set,” and “Tomorrow.” 

The technical quality? Excellent! 


and nightclubs of this sprawling south¬ 
land city which was the spawning 
ground of the dixieland idiom. To 
many the charm of this music lies in its 
uncomplicated ensemble sound, full of 
rich and often apparently discordant 
harmonics. If you are a confirmed 
“Jazzophile” this one will be a must, as 
will also be the Bessie Smith and Oliver- 
Armstrong classics. (K.W.J.) 

★ ★ ★ 


Popular Jazz 


NEW ORLEANS REVIVAL—GEORGE 
LEWIS and the New Orleans Rag¬ 
time Band. Kid Howard Tint, Jim 
Robinson Tmb, George Lewis Clt, 
Alton Purnell Pno, Lawrence Mar¬ 
rero Bjo, Joe Watkins Dms. 
Swaggie, Mono. S1202. 

COLLECTOR’S CLASSICS, Volume one 
and three. Louis Armstrong and 
His Hot Five, King Oliver’s Jazz 
Band, Jimmy Yancey, Ory’s Sun¬ 
shine Orchestra, Papa Celestin’s 
Original Tuxedo Jazz Orchestra, 
Jelly Roll Morton (piano solo). 
Bessie Smith with varied groups. 
Swaggie Mono’s, JCS-3376 and 
JCS-33712. 

These three records recently released 
by W&G on the Swaggie label should 
do much to please all those who have 
a genuine interest in Jazz, particularly 
the early New Orleans school of play¬ 
ing. Fairly obviously one could not 
expect high fidelity from discs cut in the 
1920s but these are certainly the clean¬ 
est reproductions I have heard to date 
and a definite improvement on the early 
78s with which most “mouldy figs” will 
be familiar. 

The titles used for the Bessie Smith 
album are a cross-section of her record¬ 
ing in the 1924-28 era and are among 
her best. They include: “Put It Right 
There,” “Thinking Blues,” “Lonesome 
Desert Blues,” “Golden Rule Blues,” 
“Pinchbacks—Take ’Em Away,” and 
“Soft Pedal Blues.” It is said that imita¬ 
tion is the sincerest form of flattery and, 
if such is the case, then Bessie Smith, 
if she were alive today, could certainly 
feel highly flattered. Many female 
vocalists have imitated her style but few 
have ever equalled the performances she 
gave. 

The George Lewis disc was recorded 
in June, 1953, at the NBC studios under 
the sponsorship of jazz -enthusiast 
Hillyer Brown, who was satisfying a 
long-felt ambition to supervise a set of 
private recordings by his favourite band. 
Technically they are somewhat below 
the standard one could expect but they 
are nonetheless most satisfying listening. 
My major grouch in this respect is the 
predominance of bass and rhythm section 
over the front line—an error common 
to many “trad” jazz recordings. 

Musically the disc is completely satis¬ 
fying. The Lewis band swings along 
with a traditional New Orleans sound 
that immediately suggests the lawn par¬ 
ties, street parades, da nce halls, taverns 


AL (he’s the King) HIRT and his band. 
Personnel: Jack DeLaney. tmb., Pee 
Wee Spitelera. clt., Ronnie Dupon, 
pno., Oliver Felix, bass, Paul Fer¬ 
rara, drms. The numbers are: “I 
Love Paris,” “One O’clock Jump,” 
“The Jitterbug Waltz,” “Jazz Me 
Blues,” “The King’s Blues,” “Cornet 
Chop Suey,” “The Old Folks At 
Home,” “Lover Come Back To Me,” 
“Christopher Columbus,” “Laura,” 
“Down By The Riverside,” “Three 
Little Words.” R.C.A., Mono. 
L101246. 

Many nice things have been said 
about the trumpet playing o.f A1 Hirt 
and at least one well-known author has 
gone on record as saying that he sounds 
somewhat “like a firework display in a 
hurricane.” After listening to this, his 
most recent recording, one cannot help 
feeling that it was a pretty apt descrip¬ 
tion. 

After a musical education in the 
Cincinnati Conservatory of Music, four 
years in the Army, and a varied musical 
career during which he played in the 
bands of Jimmy and Tommy Dorsey, 
Ray McKinley and Horace Heidt he re¬ 
turned to his native New Orleans to 
settle down and raise eight children! 

A big man (he’s six-and-a-half-feet and 
weighs 299 pounds) it seems that A1 
Hirt is never content to do things by 
half, whether it be raising a family or 
blowing up a storm on his trumpet. The 
well-disciplined sound of the group on 
this disc shows that he is a hard task¬ 
master, both on himself and others, as 
well as a fine showman of exceptional 
virtuosity. If you have never heard his 
sound you would do well to listen for he 
certainly has a lot to say. 

Technically the disc is splendid. The 
sound is clean and an excellent balance 
is maintained throughout (bearing in 
mind the fact that A1 is somewhat the 
central figure.) Recommended. (K.W.J.) 
★ ★ ★ 


The material for this LP was recorded 
in 1949-50 at a private session in a 
studio in Rome. Musically the disc is 
excellent but, from a- technical point of 
view, it is not so good. One could only 
wish that, for the sake of posterity, 
something better in the a of recording 
gear had been assembled before com¬ 
mencing the session. There is evident 
distortion and a general “lumpiness” in 
the frequency response throughout. 

RCA have obviously done their best 
with the material to hand but it is sadly 
a case of “the moving finger writes.” 
(K.W.J.) 


DJANGOLOGY. Django Reinhardt and 
the Quintet of the Hot Club of 
France with Stephane Grappelly. 
“Minor Swing,” “Beyond The Sea” 
(La Mer), “Bricktop,” “Honey¬ 
suckle Rose,” “Heavy Artillery,” 
“Djangology,” “After You’ve Gone,” 
“Ou’ es-tu Mon Amour?” “I Saw 
Stars,” “Lover Man,” “Menilmon- 
tant,” “Swing 42,” RCA, Mono. 
L101245. 

Django (born Jean Baptiste) Rein¬ 
hardt had his left hand dreadfully muti¬ 
lated in a gipsy caravan fire in 1928, 
when he was 18. In spite of, or per¬ 
haps because of, this he went on, unfal¬ 
teringly progressing with his guitar play¬ 
ing until he had become one of the 
world’s great jazz virtuosos. 

In 1934 he and violinist Stephane 
Grappelly formed the Quintet of the Hot 
Club of France and, despite Reinhardt’s 
inclination to roam, the group stayed to¬ 
gether until 1939, producing a unique 
and distinctive brand of music which 
was to delight listeners the world over 
and influence many musicians, both past 
and present. 
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NEWS FOR COUNTRY 

TV SERVICEMEN! 


GENERAL ACCESSORIES PTY. LTD announce another release 
of the \B/ TV Service Manual. This is the first TV Repair 
Manual wholly prepared for the TV Servicemen. 


1. Circuit diagrams, chassis layout and voltage 
charts for all National brands of TV sets manu¬ 
factured in Australia. 

2. Loose leafed for the addition of new circuits 
and information when released. 

3. Hard leather-bound cover for a lifetime of 
service. 

£12 10 0 

7/6 reg. post N.S.W., 10/ VIC. and QLD. 

12/6 Other States. 


4. Each Manual is registered ensuring that the 
owner receives notice of all additional circuits, 
etc. 

5. Reference made easy by complete alphabetical 
index and handy page finder index tabs. 

6. Immediate delivery—available from all branches 
of General Accessories. 

(As originally published. New Data sheets issued since this 
date at nominal coat.) 


GENERAL ACCESSORIES PTY. LTD. 

100 Clarence St, Sydney, BX4451, and 30 Buckland St, Chippendale, MX4701, 

General Accessories Pty. Ltd., 153 Sturt Street, SOUTH MELBOURNE. 

55 Flinders St., Adelaide. W5317. 

50-54 Edward St., Brisbane. 2-3093. 

Also at HOBART • PERTH • LAUNCESTON • BURNIE 















AMATEUR BANDS WITH BILL MOORE 


AMATEUR TECHNICAL PROGRESS 


Radio amateurs have found it necessary through the years to follow all 
new technical developments in the hope they would assist in the better 


use of their crowded frequency allocations. The result has been that 
amateurs are often using new techniques before they are adopted by 
many commercial organisations. 


'yHE complete report and decisions of' the first 


meeting of the panel of experts, originally 
set up by a decision of the international radio 
conference held in Geneva in 1959, provides many 
items of interest to radio amateurs. As reported 
in the March, *62 issue, the decisions have not 
affected the amateur service to date. 

The objectives of the panel are intended to 
lead a program which will (1) enable the best 
possible use to be made of the high-frequency 
radio spectrum by applying the most suitable 
technological means; (2) promote the introduction 
of means of telecommunication other than by 
high frequencies to serve as substitutes or com¬ 
plementary systems providing long-term solutions; 
(3) enable a world technical assistance project 
to be worked out, together with a financial pro¬ 
ject to serve as a basis. 

It will be of great interest to note that many 
of the panel’s recommendations for technological 
advances are commonplace practices in amateur 
radio circles. The amateur service has always 
sought to apply the most up-to-date technical 
methods to combat interference and congestion, 
a matter of necessity in the crowded amateur 
bands. The result of these methods shows in 
many fields that the amateur equipment is in 
advance technically of that employed by many 
fixed and mobile services. 

Some indication of this fact can be obtained 
from the panel's recommendations: It was con¬ 
cluded that one of the most important means 
of securing economies in the use of H.F. band 
frequencies would be to replace the usual AM 
telephony mode by SSB transmissions. 

The panel recommended that administrations 
should refuse to permit double side band trans¬ 
missions as from January 1, 1967, in the fixed 
services on frequencies between 4 and 27.5 mc/s 
in the Maritime Mobile Service from January 1, 
1970, and for its adoption by the Aeronautical 
Mobile Service. 

The panel also recommended that radiated 
power must be reduced to a minimum required 
to ensure satisfactory communication, a fact that 
has been recognised and followed by amateurs 
for local working. 

The panel decided that the most inadequate 
element used in HF communication by the fixed 
service was the antenna. It recommended that 
the International Radio Consultative Committee 
(C.C.I.R.) should be asked to compile a manual 
on the design of directional antennas so as to 
take advantage of advances in technological de¬ 
sign and to keep signals being wasted in un¬ 
wanted directions. 

The use of directive arrays by amateur stations 
goes well back before World War II. They 
are, of course, used extensively by the major 
communication organisations, but many fixed 
services crowding the HF spectrum still use 
simple antennas with a serious waste of frequency 
space. 

Other matters decided upon were requirements 
for greater frequency stability and the use of 
common net frequencies. In many cases, links 
over a few hundred miles in various countries 
utilised different frequencies at each end of the 
circuit. 

The panel discussed means of replacing many 
HF circuits by other means of communication, 
including telephone and VHF links. In the 
latter case, multiple relay stations for distance 
working, also the use of tropospheric scatter 
communication, a phenomenon first observed and 
utilised by radio amateurs. 

The decisions such as the use of SSB, beams? 
restricted power, etc., as employed by many 
amateurs, would surely improve the congestion 
position on the HF bands, but the use of the 
VHFs and UHFs for the comparatively short 
distance circuits could even have a greater effect 
on increasing the distance in the frequency range 
between stations. The recommendations of fur¬ 
ther meetings of the panel of experts will be 
awaited with interest. 


ing the N.S.W. division were the two State vice- 
presidents Max Pleffer, VK2MP, and Harold Bur- 
toft, VK2AAH. 

Saturday’s field events included both 7 and 144 
mc/s Fox Hunts and were well supported Bill 
Hall. VK2XT, of Newcastle proved too good on 
’he VHFs and won the 144 mc/s hunt with Bob 
Lear, VK2ASZ, in second place. They were the 
only two to finish. Harold Burtoft, VK2AAH, LF 
DF expert who lectures on the subject (Hunter 
Branch in April) put all his theories into practice 
and was the only starter to complete the course 
in a record time of just on two hours . 

Saturday evening was devoted to a film show 
and other entertainment for all attending the con¬ 
vention. 

The Sunday 144 mc/s fox hunt was won by Noel 
Hansen, VK2AHH, and Major Collett. VK2RU, in 
second place. Again they were the only competi¬ 
tors to finish. The Urunga scramble saw Frank 
Pearson, VK2ACQ, in first place with Bill Hall, 
VK.2XT second highest score. This event was well 
supported by the many home* stations in VK. 

The organisation of the convention was largely 
in the hands of Rod Pike, VK2ACU, and his 
XYL Betty and Gregg Retallick. VK2XO, and his 
wife Jean and the success of the gathering was 
assured by their unceasing work. 

Transmitters were hidden by Brian Slarke, 
VK2ZCQ, and Allan Reid, also by Jim Cuming, 
VK2PM. and judging from the small number of 
hounds to find them they really selected interesting 
locations. 

There were many other helpers, zone officer 
VK.2AHH, VK2ZWC and others and together with 
local bodies they ensured that those attending will 
be anxious to return next year. 


bureaucratic regulations" and continued broadcast¬ 
ing experiments until regular broadcast programs 
were authorised in 1922. 

This authorisation was largely their doing and 
was granted after a petition was drawn up by 
the Wireless Society of London. The Society in 
the same year became the Radio Society of Great 
Britain. Throughout the volume continued mention 
is made to the impact of wireless amateurs on 
the development and to the R.S.G B. on the ad¬ 
ministrative side by providing delegates to the 
many committees formed at the time. 

Considerable E.M.E. (Earth Moon Earth) path 
experiments are being carried out by amateurs in 
the U.K. They have established their estimation 
for successful working on 144 mc/s and G2HCG 
quotes the following requirements for a 1KW 
input transmitted signal, 26 db antenna gain, re¬ 
ceiver noise factor 4 db and a band width of 
400 cycles. The main problem encountered is the 
physical size of a suitable antenna and a number 
of arrays have been lost during high winds. Re¬ 
gardless of the type employed they all finish up 
at about 40 feet square, quite a structure to rotate 
in elevation as well as azimuth. Initial investiga¬ 
tion shows that the return signal is not horizontally 
polarised as transmitted, with resultant loss in 
effective antenna gain. 

The next experiments will use circular polari¬ 
sation and the answer seems to be with crossed 
Yagi arrays fed in Quadrature. The requirements 
for gain dictate the use of 12 antennas of 14 db 
gain each. 

Pulse widths of one second are being used on a 
frequency of 144 mc/s. It is hoped the experiments 
will be the forerunner of successful EME Trans- 
Atlantic working on 144 mc/s. 


FROM THE U.K. 

JT is difficult in most countries to really evaluate 


the true value of the Amateur Service to Wire¬ 
less in the exciting years of the 1920s with the 
birth of broadcasting and short-wave communica¬ 
tion. Little has been written as history that gives 
a complete picture of the communications of the 
era and most of the information can only be 
gleaned by word of mou’h from the old timers that 


W.I.A. N.S.W. DIVISION 

f ECTURERS at N.S.W. W.I.A. meetings during 
April included Harold Burtoft, VK2AAH’s 
discourse on 7mc/s DF-ing with sense covering 
the theory and practical side of the subject. He 
described the lecture himself as DF-ing by loop 
and luck. More 7mc/s events are included in 

convention and field day events these days and 
the lecture was of great interest. 

Dennis Wheaton VK2AWW, lectured at the 
Blue Mountains’ section April meeting, covering 
test equipment of use to the radio amateur. The 
lecture was covered by a working demonstration 
of all the gear described and proved very in¬ 
teresting. Dennis also demonstrated a closed 

circuit TV outfit complete with transistorised 
camera and the shots of members eating supper 
were illuminating. 

Bob Winch, VK20A, was the lecturer at 
Central Coast section of the W.I.A. Bob covered 
grid dip oscillators and always provides valuable 
information on a subject on which he must be 
the acknowledged expert around Sydney. 

Syd Molan, VK2SG, lectured on transistorised 


are still with us, or from notes appearing in vari- J.j * 1 ™ 

ous journals. The late Clinton B. De Soto’s ‘‘Two c o nvertcrs for mobile and home station use at 


Hundred Metres and Down" is the one exception 
and that book essentially covers work in the U.S. 

However in the U.K. the publication of "The 
Birth of Broadcasting" Volume I of a series The 
History of British Broadcasting in the United King¬ 
dom, by Professor Asa Briggs, does cover one 
phase of amateur activity during the period. Many 
references are made to the large number of wire¬ 
less amateurs who during the ban on the broad¬ 
casting experiments of the Marconi Company in 
1920 refused to be contained in the “mesh of 


the April meeting of the N.S.W. division held 
at the new headquarters lecture hall. Syd has 
done much work on transistors in amateur equip¬ 
ment and members were pleased to learn of his 
experiences and the operation of such gear. A 
tape of the lecture has been prepared and will 
be made available to sections, clubs, etc. 

At a special meeting of the division held on 
the same evening, Wal Hannam, VK2AXH, was 
elected an honorary life member of the N.S.W. 
division in recognition of his work in the amateur 


URUNGA "DO" 


IN excellent weather over Easter, the best for 
1 many years, amateurs, SWLs and their fami- 

' * 1 at Ur ‘ - 


lies assembled at Urunga for the WIA North Coast 
and Tablelands Annual Convention. All attending 
enjoyed a full program of varied events. The con¬ 
vention opened on Good Friday evening with a 

oo,Vi«r.<Vir> Hig^ii cc i no all — nf umafnii. 
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service over a period in excess of 50 years. 
He was one of the convenors of the original 
meeting of Wireless Institute of N.S.W. in 1910, 
the body that was to become in the 1920s the 
N.S.W. division. 

The south-western zone members of the 
N.S.W. division have selected Gundagai as the 
venue for their 1962 convention to be held later 
in the year. Further details will be published 
at a later date. 

, Further appointments to N.S.W. divisional posi¬ 
tions and as group office bearers for 1962-63 are 
as follows. 

Frank Hine, VK2QL, lonssnheric Prediction 
officer. Clubroom Manager for H.Q., Tony 
Patterson, L2219. The VHF and TV sections 
committee for the new year is, president, Tim 
Mills. v VK2ZTM, vice-president, Phil Card, 
VK2ZBX, secretary, Bob Lear, VK2ASZ. commit¬ 
tee’ St r ?£^ VK2ZAH ’ Basil VK2ZLB and 

Reg Slip, VK2ZCK. S.W L. section president. 
Allan Chatto, L2185, sen. vice-president, Barney 
Smyth, L2001, junior vice-president, Geoff Os¬ 
borne. L2236, secretary. Edwin Johnson, L2249, 
treasurer, Tony Patterson, L2219, QSL officer and 
council liaison officer, Barney, L2001. 

The officers for the Central Coast section are 
%r n fol !°, w S : P res * d ent, Major Collett, VK2RU. 
V.P. Lindsay Douglas. VK20N, secretary, Reg 
Brook. VK2AI, and Em Hodgkins, VK2EH, as 
public relations officer. 

NEW SATELLITE 

proposed launching of the second U.S. 
balloon satellite. Echo A12, in mid-1962, is 
creating much interest among amateurs as a 
possible source of long-distance communication 
on the VHFs. The chance of reflections of 
signals from the second balloon satellite is much 
better than from Echo 1. It is larger and will 
orbit closer to the earth. Echo 1 did not retain 
its spherical shape for very long and currently 
its reflectivity is only about 40 per cent of its 
original value. 

Echo A12 will also be spherical in shape and 
135 feet in diameter, 35 per cent greater in 
diameter than Echo I and according to calculations 
with about 2.7 db worth of additional reflection 
area. The circular orbit will be 800 statute miles 
above the earth. If the planned orbit is achieved 
the satellite should prove useful for commuirlca- 
tion purposes for about four years, with the possi¬ 
bilities of a 144 Mc/s WAS for U.S. amateurs. 

Raphael Soifer, K2QBW, provides in April 
Q.S.T. an interestirg analysis of a station’s chances 
of a 144 Mc/s bounce contact with a graph show¬ 
ing possible performance against previous tropo¬ 
spheric scatter working. 

K2QBW selects either the 144 or 220 Mc/s band 
for such operation. Antennas for 50 Mc/s of 
sufficient gain would be too large for tracking 
and the beam width of 432 mc/s band arrays too 
narrow for the tracking capacity of amateur 
installations. It is an extremely interesting article 
on a fascinating phase of amateur activity. 

NEW F.C.C. PROPOSAL 

F.C.C. has now formally proposed the 
introduction of fees for various licensing and 
regulatory activities. The proposed fee for amateur 
applications is five dollars. This proposed fee 
is for applications only. An annual fee, as 
charged in most countries, is not envisaged. 

The proposed rules would apply as follows, i.e.: 
A novice class amateur would be charged five 
dollars for his original application and another 
five dollars on application for a permanent lic¬ 
ence of another class. In extreme cases as with 
changes of QTH, changes of licence class, exam¬ 
ination failures, all at five dollars a time, it 
could become quite expensive. 

The amateur movement generally is naturally 
opposed to such fee charging and will submit 
many reasons for their opposition to the proposal. 
Under the F.C.C. Act any individual amateur or 
body of amateurs can present argument for or 
against any proposed regulation. 

These arguments will be considered before the 
gazetting of any new regulation affecting amateur 
radio. A number of points that will be made are 
as follows: That approximately two-thirds of 

all amateur licence examinations are conducted 
and supervised by amateurs themselves, not by 
commission personnel. That the amateur body 
is largely self-policing, thus greatly reducing F.C.C. 
supervisory and monitoring responsibilities. The 
investigation costs to the F.C.C. of interference 
to other services is largely borne by the amateurs 
themselves, i.e., TVI and BCI committees, etc. 

The A.R.R.L. in their final comment in a 
Q.S.T. editorial expressed the following argument: 

“The application fee for amateurs conceivably 
can be justified if it bears some relation to the 
actual cost of processing and issuing licences. We 
doubt that the Commission would admit gross in¬ 
efficiency which would be implicit in any attempt 
to defend five dollars as an application proces¬ 
sing cost. The difference between a five-dollar 
fee and reasonable cost to the Commission repre¬ 
sents a tax. Taxation is the responsibility of the 
Congress, not the Commission.” 

PUBLIC RELATIONS 

value of bringing before the public the 
workings of amateur radio and P. R. gener¬ 
ally was recently clearly demonstrated. As a 
direct result of a demonstration of amateur radio, 
arranged by the N.S.W. Division, to 200 people 
at the Fairfield Methodist Church, a youth radio 
club will be formed in the area. The move has 
the full support of local bodies including the 
Chamber of Commerce. 

The greatest boost in the P. R. field for ama- 
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subsequent observations on the first amateur satel¬ 
lite OSCAR 1. World-wide coverage on TV, B/C 
stations, and in the Press was provided on a 
venture exclusively amateur. 

The satellite was launched at no cost to the 
U.S. Government, being designed and entirely 
built by the amateur and launched in place of 
ballast normally carried. The Australian response 
to a request for information on the signals from 
Oscar 1 during orbits was poor and with the 
appointment of Roy Hart, VK2HO, as co-ordinator 
for Australia for the Oscar project it is hoped 
that plenty of information Will be forwarded to 
the Oscar Association at Box 183, Sunnyvale, Cali¬ 
fornia, on Oscar II. Roy has worked hard to 
see forms, etc., are available for logging Oscar 
II signals. 

Any publicity given the service is of some value. 
Fortunately it is not often possible to cover work 
in natural disasters, flood and fire, as our country 
is blessed with reasonable weather conditions so 
news must be limited to more mundane operations 
such as during N.F. Days and the like. 

Gerald Gross, HB9IA, general secretary of the 
International Telecommunications Union, an ama¬ 
teur for 42 years and originally well-known as 
W3GG, in a recent broadcast provided an inter¬ 
esting insight on amateur radio and the impact of 
Oscar I on other radio organisations. HB9IA 
said there was an I.T.U. Amateur Radio Club 
at Geneva where many members of permanent 
nation delegations gather to discuss their hobby, 
amateur radio. 

He discussed, too, the work of the IT.U. which 
will have to be performed to establish some order 
in outer space communications in view of the 
number of repeater and passive reflector satellites 
that are planned to be fired in the near future. 
A C.C.I.R. meeting will be held in Washington to 
discuss the subject and it has also been referred 
to the U.N. Space Committee for investigation. 

MESSAGE HANDLING 

AN interesting investigation into the effective- 
'*’*• ness of amateur radiogram handling in the 
U.S. was carried out by W9TZN. He origi¬ 
nated a series of test messages to determine 
what percentage of the traffic was garbled during 
transmission or was undelivered. To check these 
aspects W9TZN originated 26 messages from his 
station in Chicago. Thirteen of these were ad¬ 
dressed to a person in Missouri, the other 13 to 
a person in Kansas. All messages were placed 
in the nets of the ARRL’s National Traffic 
System. 

The following is a summary of the results of 
the check. Of the 13 messages to Kansas 11 
were ultimately received, of the 13 to Missouri 
10 were received. Seven of the 21 messages re¬ 
ceived came through without error; of the other 
14 which contained errors, the average number of 
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EDDYSTONE 840 C = AC/DC 

Communications Receiver 480 Kc/s—30 mc/s. 

if Send for technical brochure. Price: £110/5/- 

(plus S.T.) 
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Wireless Institute of Australia 
Victorian Division 

A.O.C.P. CLASS 

Commences 

THURSDAY, 2nd AUGUST, 
1962 

Theory Is held on Monday evenings, and 
Morse and Regulation; on Thursday evenings 
from 8 to 10 p.m. 

Persons desirous of being enrolled should 
communicate with— 

Secretary W.I.A., Victorian Division. 

P.O. Box 36, East Melbourne. 

(Phone 41-3535, 10 a.m. to 3 p.m.), 
or the Class Manager on either of the above 
evenings. 




BRIGHT STAR CRYSTALS 

FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 

Our crystals cover all types and frequencies in common 
use and include overtone plated and vacuum mounted. 

Holders include the following: DC11., F.T. 243., H.C.— 

6U., CRA., B76., OCTAL, HC-18U. 

5.5 KCS. TV Sweep Generator Crystals. 

£3/12/6 plus 121 P-c. sales tax. 

100 KCS a.id 1000 KCS. Frequencies Standard. 

Crystals £8/10/ each plus 121 P«r cent sales tax. 

AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 

The following fishing craft frequencies are available in F.T. 243 holders: 

6280, 4095, 4535, 2760, 2524, 2182, 4620, etc. 

Immediate delivery available for all above types. r 

AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 

Commercials — from £3/12/6 each plus 121 per cent sales tax. 

Amateur — from £3/-/- each plus 121 per cent sales tax. 

Regrinds £1/10/-, 

Crystals for Taxi and Bush Fire Sets also Available . 

We would be very Happy to advise and quote. 

Representatives Aust. and New Zealand — Messrs. Carrel & Carrel, Box 2102, Auckland 
Messrs Atkins (W.A.) Ltd., Messrs. Price's Radio, Messrs Lawrence and Hanson 
894 Hay St., PERTH. 5-6 Angel Place, SYDNEY. Electrical (Vic.) Pty. Ltd., 

Messrs. A E Harrold Ptv Ltd Mes$r ** Un ‘ ted Radio Distribu- 56 Collins St., HOBART and 
123-125 Charlotte St. tor * pr Y- Ltd * 29 St. John St., LAUNCESTON 

BRISBANE ’ 175 Phillip St., SYDNEY. Tasmania. 

"Contractors to Federal and State Government Departments." 

BRIGHT STAR RADIO 

46 Eos,got. St., Ookleigh, S.E. 12, Vic. 57-6387 

WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 































REPLACEMENT PARTS 



Designed for the Servicing Industry 


Used by the largest Service Organisation in Australia 


Telecomponents comprehensive range of TV and 
Radio coils and transformers enables you, the 
service man, to buy all your wire wound deflection 
components from the one manufacturer, either 
direct or through your regular wholesaler. 
Unusual manufacturing flexibility, combined with 


years of experience as winding specialists, enable 
us to offer this unique service. 

Telecomponents TV replacement parts are becom¬ 
ing increasingly popular and are used by the 
largest service organisations in Australia. 


SPECIAL RELEASES-JUNE 


Amateur Band Quad 

ANTENNA KIT (THIS EDITION) 

Kit of Channel Master component parts for 
Amateur Band Quad Antenna, comprising 
aluminium tubing, cut and swaged, all hard¬ 
ware, telescopic masting, automatic rotator. 
Special package deal — write for full par¬ 
ticulars, or phone XF0221, Sydney. 


Transmitting Baiuns 
144 Me/s Watts, 72-300 Ohm 
Telecomponents Type 5506 

Now available ex stock at exclusive Radio, 
TV and Hobbies price direct from manu¬ 
facturer . . . £2/15/ plus tax 12i p.c.—de¬ 
livery free. Fully encapsulated in weather¬ 
proof epoxy resin with inbuilt coaxial con¬ 
nector and 300 Ohm feeder attached. 


Ask tor and specify Telecomponents wire wound components. 

Available from Ferris Bros. Ply. Limited 

BROOKVALE N.S.W. XF022I. MELBOURNE: 42-3141. BRIS- Tedco Pty. Ltd., Perth, W.A. 

BANE: 56-4002. NEWCASTLE: 61-5071. WOLLONGONG: Radio Elect. Wholesale**, Adelaide, S.A. 

B1922. CANBERRA. J1569. ORANGE: 5010. ROCKHAMPTON: W. and G. Genders Pty. Ltd., Launceston, Hobart, Burma, 

4041. TOWNSVILLE: 3444 Devonport. 

Edmunds Bros., Pty. Ltd., 270 Lonsdale St., Melbourne, VIC. Unlversial Car Radios, 252 Dowling St., East Sydney. 








errors per message was 3.4. Four of them were 
delivered in better than mail time, three in about 
the same time that mail would take, and the 
other 14 required periods up to 100 hours for 
delivery. No comment was offered in QST to 
the above report. 

SUNSPOT THEORY 

INURING 1961 astronomers W. L. and W. D. 

Babcock put forward a new theory on sun¬ 
spots and their formation. They suggest that 
magnetic fields trapped in the hot electric material 
beneath the surface of the sun wind and unwind 
to produce the well-known 11-year cycle pattern. 
This depends on the rotation of the sun and the 
fact that the higher latitudes on the surface of 
the sun rotate less quickly than those near its 
equator. The new theory unfortunately will have 
little bearing on the pessimistic prognostications 
offered to date on the low sunspot numbers likely 
to occur during the next few 11-year cycles at 
least until the year 2005. 

Two main speculations have been offered, the 
first that the 11-year cycle is superimposed on a 
169-year cycle which makes cycle 20 start in 
1965 and peak in 1970. It will be a weak cycle 
and followed by two further low peaks. 

The second proposition suggests that cycle peaks 
follow a sawtooth pattern but the answer is the 
.same, low cycles for sunspots in cycles 20, 21 
and 22. Possibly only our children will hear the 
21 mc/s band open for 24-hour DX working 
again. Apparently we will want to be lucky 
unless satellite bounces and the like help us out. 

DX AWARDS 

'T'HE ARRL have, rearranged their DX Century 
* Club Award Honour Roll and have adjusted 
the leading stations' totals by subtracting deleted 
countries. The grading will in future follow this 
arrangement although totals including deleted coun¬ 
tries are shown in brackets beside the other score. 

Since the inception of the honour roll 13 
countries have been deleted from the official 
countries list, due to political or other changes 
in the area concerned. 

It was not fair to comparative newcomers that 
credits should be shown for countries (for DXCC 
purposes) that had been deleted many years ago 
—it was an unfair handicap. 

The leaders on the honour roll have now 
dropped from 318 in the case of PY2CK who 
has now 306 confirmed and KV4AA who is now 
305. 

Actually the dropping of the deleted countries 
did not affect the listing of leading competitors 
greatly as most of them had been in the DX 
chasing business for many years. Of the 36 
leading amateurs shown the maximum loss was 
13 credits and the minimum loss 10 deleted coun¬ 
tries, a previous advantage to some competitors 
of three countries. 

DX conditions on the HF bands during March 
and April were really excellent, a reminder of 
when the sunspots were at a maximum. Both 
the 21 and 14 mc/s band provided plenty of DX. 
These conditions reflected on scores in the CQ 
SSB DX contest and quite a number of leading 
W stations made 800 contacts during the 24-hour 
period. DL3LL, GD2SN and VQ4RF should be 
among the leaders. WAC was possible within 
the hour and all continents appeared simulta¬ 
neously on 14 mc/s on a number of occasions 
for many amateurs. The contest each year 
demonstrates the increasing use of the SSB trans¬ 


mission mode throughout the world. The most 
noticeable increase was among stations in Europe. 

The European Common Market has been well 
in the news reference its impact on Common¬ 
wealth trade and tariffs when the U.K. joins the 
group. The ramifications of the Common 
Market outside trade are not well known to 
most of us. Perhaps some indication of the 
extent of co-operation between Common Market 
countries can be gauged from the fact that well- 
known DX station operation Jean Wolff, LX1JW, 
has been elected president of the Telecommuni¬ 
cation Engineers of the European Common 
Market. ' 

N.S.W. CONVENTION 

FNELEGATES and officials who assembled in 
Perth for the Federal Convention of the 
Wireless Institute of Australia held over Easter 
were busily engaged on discussing and delibera¬ 
ting on matters affecting the amateur service for 
practically the whole holiday weekend. 

The convention was officially opened at 1.45 
p.m. on Good Friday and business sessions held 
every day until it closed at 6.45 on Easter Mon¬ 
day. 

Approximately 32 hours were spent around the 
conference table not forgetting the many off-the- 
cuff discussions during meal breaks and the like. 
Business included over 50 agenda items submitted 
by the Federal Executive and the various State 
Divisions and general administrative matters. 

The conference was held in the new A.B.C. 
Studios, Adelaide Terrace, Perth and the open¬ 
ing session was filmed and shown on A.B.C. 
Television. Due publicity on various phases of 
the Institute's Commonwealth-wide activity was 
provided on the A.B.C. ’s News Broadcast. 

The delegates and Federal Executive members 
assembled for the convention were as follows:— 
Federal President and Convention Chairman Max 
Hull, VK3ZS. 

Federal President Elect and Deputy Convention 
Chairman, Bill Mitchell, VK3UM. 

Federal Secretary and Convention Secretary 
Jay Lancaster, VK3JL. 

Ffederal Councillor N.S.W. Division, Pierce 
Healy, VK2APQ. 

Federal Councillor Victorian Division Allan 
Elliott, VK3AEL. 

Federal Councillor Queensland Division Bert 
Hinkler, VIC4AO. 

Federal Councillor South Aust. Division Phil 
Williams, VK5NN. 

Federal Councillor Western Aust. Division, Ron 
Hugo, VK6KW. 

Federal Councillor, Tasmania, Ted Cruize, 
VK7EJ. 

Observers were also in attendance from Vic¬ 
toria and Western Australia, they were Michael 
Owen, VK.3ZEO and Jim Rumble, VK6RU. 

The various visitors appreciated the hospitality 
shown to them and the gift of £300 by the 
W.A. Division towards the convention expenses 
made the holding of the Convention possible. 

The official Convention Dinner was held on the 
Saturday evening and was attended by 42 per¬ 
sons including Mr H. Gray, Senior Radio Inspec¬ 
tor, 

It was. announced that the radio frequency 
allocations review committee’s recommendations 
as affecting our frequency bands would be im¬ 
plemented as from July 1, 1962. 

The results of the Convention’s deliberations 
will be publicised in “Amateur Radio” and re¬ 
viewed by the various divisions of the Institute. 


GOLD PLATED 
QUARTZ CRYSTAL 
UNITS 

FUNDAMENTAL AND OVERTONE 
CRYSTALS FOR All PURPOSES 


We invite you to discuss your 
particular requirements with our 
technical staff. 


Prices on application 

STANDARD 

FREQUENCY CRYSTALS 

Pty. Ltd. 

1409 Burke Road, East Kew, E.5, 
WL5842 

P.O. Box 37, Nunawading, Vic. 



TELEVISION & 
ELECTRONIC 
TECHNICIANS 
INSTITUTE OF 
AUSTRALIA 

Technical lectures generally held at 8.00 
p.m. on 2nd Wed. of each month. 
Victoria: Room 515, 5th Floor, Federa¬ 
tion House, 342 Flinders Street, Melb. 
N.S.W.: Room 2, Railway Institute, 
Sydney. 

Interested technicians welcomed as 
casual visitors —just register to attend 
with Mr Gillam, 61-2011, in Victoria, 
or Mr Wallace, 236 Longueville Road, 
Lane Cove, N.S.W. 


INSTROL 

HIGH QUALITY 

METALWORK AND CHASSIS 

for ”r.t.v. & h." DESIGNS 

INSTROL— Not just a chassis, but really high class 
metal work. We take all popular "R. TV & H.” 
designs and have the necessary boxes, chassis, panels 
or brackets made to the most rigid specifications. 
INSTROL chassis are made for us by Patton 
Products Pty. Ltd., precision engineers and makers 
of fine metal work since the very earliest days of 
radio. 

The INSTROL range includes metal work for all 
Play master designs, 17 Watt, 35 Watt and 100 Watt 
P.A. Amplifiers, TV chassis, speaker hoxes, transistor 
portables. Little General, Test Instruments, Tape 
Recorders, Aluminium chassis etc. etc. etc. 



Chassis is first precision 
punched and </rifled. Then 
henry cadmium plated to 
prevent corrosion and ensure 
Hood conductivity. Finally 
passivated to prevent finner■ 
marking. 


BROADWAY ELECTRONICS PTY. LTD. 


METALWORK BY P. P. FOR 


< 3 §> 


YEARS 


E. S. & A. Bank Building, corner Broadway and City Rd. (opp. 

Grace Bros.) Sydney BA489) BA4892 BA4893 


SEND 

COUPON 

FOR 

INSTROL 

CHASSIS 

PRICE 

LIST 


To Broadway Electronics PTY. 
LTD., 206 BROADWAY, N.S.W. 

NAME_ 

ADDRESS- 
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PHONE 

-LA 3845 


RADIO 


136 VICTORIA RD.MARRICKVIUE.SyDNEy.N SW 


636 KING STREET NEWTOWN-LA7008 



MAM 
# W 4 
:**♦*»? 


WIDE BAND 
OSCILLOSCOPE 

5 Meg. Bandwidth. Push-pull vertical and horiz¬ 
ontal Amplifiers. 8 position, high sensitivity 
vertical Amplifier, Frequency Compensated on 
all positions. Calibrated .02 to 600 volt. Hard¬ 
time base, 20 cycles to 75K. Latest American 
R.C.A. circuitry. Complete with probe. 

3-inch £49/17/6 5-inch £55/15/* 


VACUUM TUBE 
VOLTMETER 


3, 10, 30, 100. 
AC and DC. 9 


6 voltage range*, 

300, 1,000 volts AC 
ohms. range* 1 ohm to 1,4 

Contact. Potential com_ 

Accuracy t%. Provision for probe. 


£29/15/0 


DUO-PHONE 10 x 10 
STEREO AMPLIFIER 


Valve** 4.< 

High (__ _ 

Ingot lor ai wgo 7 Gram. Mike. Tape. 


2.7190. 4.EF86. 


3-Speaker Output. 

Kit Set .. .. *49/10/-. 
Wired and Tested *56/10/-. 
Also with built-in DUAL WAVE 
TUNER. Including R.F. STAGE. 

£66 


TAPE DECKS 

BSR. MONARDECK 

£21/15/- 

English Motek 3-speed. Twin 
track. Push-button operation. 
Provision for Superimposing. 

£27/15*/- 


COLLARO STEREO 
TAPE DECK 

2-track Stereo. 4-track Mono. 
3-speed. 

As used in “R. TV &H ” 
Stereo Recorder. 

£36/17/6 


Send for full details on Radio¬ 
gram Chassis, TV and 
Amplifiers. 


SPEAKERS 

7x5 Rola 3 ohm .. .. *1/7/6 

8M Rola 15 ohm.*2/7/6 

12 Rola 3 'Ohm .. ..*2/7/6 

12 WR Maimavox 3 ohm *3/10/ 


ELECTRONIC ORGAN 

Ton« Generator Assembly. Wired. 
Tested. Tuned. Including R.TV and 


£58 

Control PkmI AmUi. 

£12 

Keyboard Assembly Including Com 


£23 

Amplifier. 20 watt Including 2 im¬ 
ported HI-FI Speakers. 

£27 

Pedal Assembly. Pedal Clavier 

£4 £29 

Reverb. Amplifier and Speaker. 

£ 21 /-/- 

Hammond Reverb Unit. 

£ 10 / 10 /- 

Tone Generator Chassis and 


£18/-/- 
YOU CAN BUILD IT. from them 
wired, tested, toned sections. 







DUOPHONE 
STEREOGRAM 

With built-in Toner. 4 watts per 
Channel. 

£34/17/6 

PLAYMACTER No. 1 
Less Tuner 

£26/17/6 

STEREO PLAYMASTER No. I 
9 watts per Channel. Bass, treble 
boost Dual push-pull. High quality 
Ferguson O.P. Transformers. With 
Ultra linear connections. 

£42 

SPECIAL ACCESSORIES OFFER 
WHEN ORDERED WITH ABOVE 
UNTO. 

2 8 W.R. SPEAKERS AND 
4-SPEED STEREO PLAYER. 

£14/10/- 

CPoai 19/.) 



MINIATURE P.A. AMPLIFIER. 

19 WATTS OUTPUT, 
ifultimatch. Ferguson O.F. tram* 
ormer Input for crystal mike and 
pick-up with electronic mixing. P.P. 
EL.84 output. *17/19/. 

As above. Mallard 9/10. HI-FI cir¬ 
cuit Bass and treble boost etc. 
*21/19/. 

Post: N.S.W.. 10/; Interstate, 15/. 

AMPLIFIERS 

Public Address Range 
240v-AC 
6 Valve, 10 watt, £14/17/6 

6 Valve, 25 watt, £25/17/6 

7 Valve, 20 watt, £22/17/6 

100-watt.£63 

40 watt.£35/15/0 

5 0 watt.£39/15/0 

Battery Operation 

6 valve 6v. 10 w £18/15/ 

7 valve, 12v. 12 watt, 

£19/15/ 

7 valve, 12v. 25 watt, 

__ £24/17/6 

BATTERY-AC 
OPERATION 

6 valve 6V pins 240V 10 watt 

*28/19/ 

7 valve 12V pins 240V 12 watt 

*21/19/ 

7 valve 12V pins 240V 29 watt 
_* 29/7/6 

TRANSISTOR POWER 
SUPPLIES 

12V DC input, output 150V, 200V, 
300V, 400V at 150mA. 80% effici¬ 
ency. For use with mobile eouip- 
nt, transmitters, P.A., etc. 
*18/10/. Post 7/6. 

12v Input, 150v and 3l5v. 129 ms. 
Fully-filtered, *15/15/. (Post 7/6). 



PLAYMASTER 3 

Usliut a. new 6GW8 prorMei 4V& 
watt per channel with an inpot of 
200Mv and improved frequency re¬ 
sponse. 150Ma power supply provides 
adequate reserve for tuner and higher 
output. 

KITSET £26/17/6 

WIRED & TESTED £29/17/6 

PLAYMASTER 4 

As Described This Issue, 
COMPLETE KIT SET 

£36/17/6 

Wired, Tested, Guaranteed. 

£42/10/- 



LEADER 

SIGNAL GENERATOR 
L.S.G. 10 

MOV A.C. Power. 

< Band. 1% Accuracy. 

120 KC to 170 Megs. 

£15/0/0 
L.S.G. 11 

As above* Range to 390 Msg. 
Provision For Crystal. 

An ideal TV Marker Generator. 

£18/15/0 

Port. N.S.W. 7/«i Interstate. 10/. 


HEADER LSG.531 

SWEEP & MARKER 
GENERATOR £72 

Including Tax 

244hr. A.C. POWERED 2 to 270 Msg 



MULTIMETER 

20,000 O.P.V. sensitivity. 


DC volts, 0, 10, 50, 250, 504b 1000. 
AC volts, 0, 10, 50, 290, 500, 1000. 
DC current 0.50u A. 0.25, 9.500mA. 
Resistance, 0.50K, 0.05 meg, 9J mm. 
D.B. minus 20 to pins 36. 

£7/19/6 

K50. 50,000 O.P.V. 

Ideal TV Test Unit. 

Current Range to 10 Amp. 

£19/10/- 
MODEL K.2 

M00 O.P.V. SemMettn 
Ranges as above except 50oA. 

£5/12/6 

Post, N.S.W., 3/01 Ini., i/i. 

MODEL K.4 

4900 OJP.V. 

£4/15/- 

PosL 3/6. 


LATEST 
4-SPEED PLAYERS 


240 A.C. Monaural 
240 A.C. Stereo 
Battery Monaural 
Battery Stereo .. 
Post. N.S.W. ?/6i 


*7 9 0 
*9 9 0 
*9 5 0 
*11 10 t 
12 / 6 . 


RESISTANCE 
CAPACITY BRIDGE 


5 ohm to 20 i__ 

9 pf to 29 mfd 
Pins Power factor test. 

£11/17/6 

(FoR »/•■) 
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RADIO 


136 VICTORIA RD.MARRICKVIUE.SyDNEy.N SW 


636 KING STREET NEWTOWN-LA7008 


ELMAN 

CITIZENS BAND 

TRANSISTORISED 

WALKIE 
TALKIE 

Range to 3 miles 
over land, 

6 miles over water. 


Locked crystal 
control 

complies with 
P.M.G. require¬ 
ments. Complete 
with batteries etc. 

£65 pr. 

Postage NSW 10/- 
Interstate 15/- 



AUDIO 

OSCILLATOR 

4 RANGES 

20 Cycle to 200K Sine and 
Square wave. Output, Accurately 
calibrated. 

£ 21 / 157 - 


GUITAR 

AMPLIFIERS 

10 watt. Twin channel Bess 
and Treble Boost, Twin Cone 
Speaker 

£ 29 / 15 /- 

17 weft 4 channel. Bass and 
Treble Boost 2 Twin Cone 
Speakers 

£ 3 6 / 17/ 6 

35 watt 4 Channel 
Bass and Treble 
Boost 

3 TWIN CONE SPEAKERS 

£ 52 / 10 /- 

Vibrato with foot control on 
off and 2 Pre Set Controls for 
Frequency and Intensity. 

£5/5/0 extra 



PORTO PLAYER 
UNITS 


£ 17 / 19/6 


240 A.C. POWERED 
3 WATT OUTPUT 
4-SPEED B.S.R. Player 
includes built-in amp¬ 
lifier. Speaker. 
Post N.S.W. 7/6. 
Interstate 15/-. 


TRANSISTOR POWER 
2-SPEED PLAYER 
33 and 45 

Complete with Amp¬ 
lifier, Speaker. Batts. 
Post N.S.W. 7/6. 
Interstate 12/6. 



FRINGE AREA TV 


13 CHANNEL e LATEST PHILIPS 
TUNER • NOISE GATE. KEYED AGO 
23" BONDED TUBE. FORMICA CON- 
^ SOLETTE CABINET 

All these 

FEATURES FOR 
Floor model Console Cabinet and Twin Cone 
Hi Fi Speaker £7 extra if required 


£115 



BATTERY 

CHARGERS 



3 Rate 6V, 12V, TRICKLE CHARGE. 

Trickle Charge Position suits all Batteries. 2V to 12V 
rate of 200 to 500 MA. 


STANDARD 

3 amp. 6V, 12V, TRC 

£5/15/- 

4 amp. 6V, 12V, TRC 

£ 6 / 15 /- 

Post N.S.W. 7/6 
Interstate 12/6 


DE LUXE 

3 amp. £7/17/6 

4 amp. £9/5/- 
6 amp. £10/17/6 
10 amp. £13/17/6 
Post N.S.W. 10/- 

Interstate 17/6 



A.C.E. Tape 
Recorder 

240 AC POWER 
TRACK. 2 HOURS ON L.P, 
TAPE. 

Input for Mike, Radio, Gramo. 
Output for Internal Speaker. Ex¬ 
speaker high impedance for ex¬ 
ternal amplifier. 

Frequency response 60 to 8,000 
cycles. Complete with Mike, 
Tape and Take-up Spool. 
£49/17/6 



7 TRANSISTOR 
CAR RADIO 

Amazing sensitivity. 2 micro¬ 
volts. No noise. Brilliant tone. 
Using latest drift-type transis¬ 
tors. Complete with speaker, 
aerial, filterbox, lead-in, etc. 
Fully tested and guaranteed. 

£ 31 / 15 /- 

Post 10/- 

State voltage, 6 or 12, earth 
polarity, speaker size end aerial 
required. Also available for 
special frequencies. Bushfire, 
Flying Doctor, Small Ships, 
Services, etc. 



R. TV fir H. STEREO 
TAPE RECORDER 

MARCH-AJPiRIL ISSUE. 
Complete kit set as described. In- 
eluding Collaro, Stereo Deck. 

£89/17/6 

VilKx-covcred. Cabinet to 81 . 

£8/15/- 

WIRED & TESTED 
£9/-/- EXTRA 

Separate chassis and brackets plus 
anodised name plates and all sheet- 
metal work . 

£6/15/- 

This unit is a triumph in versatility 
and performance and may be con¬ 
nected to any of the Play master 
range of stereo amps, to provide 
high-fidelity standard without any 



Transistor Portable 
Tape Recorder 

10 min. per tape. Light weight, 
2 V 4 ib. Complete with Batteries. 
Mike, tepe end spools, 

£ 18 / 19/6 

Post N.S.W. 5/-, Interstate 8/- 
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MULTIMETER TESTERS 

EXCLUSIVE TO RADIO HOUSE PTY. LTD. 


MODEL RH.200 


MODEL RH.31 


MODEL RH. 114 


TOKORDER PORTABLE & 

4-transistor tape recorder 
with built-in resistor, size 82 
x 6 x 22in, weight 2Jlb 
£19/19/ complete with bat¬ 
teries, microphone, ear phone 
and tape. Double track, re¬ 
cording time 20 minutes. 


MULTITESTER MODEL RH-200 

RANGES: 

DC Voltages: 5-25-50-250-500 » 

and 2.5 K (20,000 Ohms per 
Volt). 

AC Voltages: 10-50-100-500-1000 
Volts (10,000 Ohms per Volt). 

DC Current: 0-50uA 0-2.5MA 
0-250MA. 

Resistance: 0-6K, 0-6mg (300 

Ohm and 30K at centre scale). 

Capacitance: 10uF to .OOluF 
.OOluF to .luF. 

Decibels: —20 to 22 DB. 

PRICE £7/10/- 

including Sales-Tax. 

MODEL RH-31 

* 20,0000hms per Volt on DC. 

* 10,000 Ohms per Volts on AC. 

* 31” Meter. 

* 18 position selector. 

SPECIFICATIONS: 

DC Voltages: 0-5-25-100-500-1000- 
5000 (20,000 Ohms/V). 

AC Voltages: 0-5-25-100-500-1000 
V (10,000 Ohms/Volt). 

DC Current: 0-50 uA, 0-5-50- 
500mA. 

Resistance: 0-6K-600K, 0-6Meg- 
60Meg. 

(30) Ohms, 3K, 30K, 440K at 
centre scale). 

Capacitance: lOOuuF-O.OluF, 

0.002uF-0.3uF. 

Inductance: 20 H to 2000 H. 

Decibels: minus 20db to plus 
30db in 2 ranges. 

Output Jack: for Audio 
measurements. 

Dimensions: (32” x 52” x 2 3-8”). 

Weight: (23oz approx.) 

Complete with internal battery 
and testing leads with prods. 

PRICE £12/5/- 

Including Sales-Tax. 

MODEL RH-114 

4,000 Ohms/V Multimeter. 

FEATURES: 

All 1 p.c. precision resistors. 

Small and light weight for con¬ 
venience. 

Wide ranges of measurement, 
with high accuracy. 

Complete with test leads and 
batteries. 

SPECIFICATIONS: 

Sensitivity: 2,000 Ohms per Volt 
DC and AC. 

Ranges: DC Voltage: 0-10-50-250- 
500-1000V. 

AC Voltage: 0-10-50-250-500- 
1000V. 

DC Current: 0-10, 0-250. 

Resistance: Ranges Centre Scale 
0-20.000 Ohms 200 Ohms 
0-2Megs. 20000 Ohms 

Decibes: —20—22db, 20—36db 
(Odb lmW into 600 Ohms). 

Dimensions: 32” x 42” x 1|”. 

Net Weight: 0.91bs. 

PRICE £5/-/- 

including Sales-Tax. 

£6 with Leatherette Case. 

"AIWA" TP.30 
PORTABLE 

RECORDER £25/5/- 

a. 4 Transistor. 14 minutes 

3in Reel, 22 Speaker. 
Twin Motors with fast 
rewind. 

EARPHONE AND 
MICROPHONE 

llin x 6in with carry¬ 
ing handle. 


MODEL RH-50 


Modern Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts 
used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS: 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA, 
0-12 A. 

Resistance: 0-60K-6M-60M (350. 

35K, 350K at mid-scale). 
Decibels: minus 20 to plus 57 
db (0 db equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 
Accessory: 1 pair heavy test 

leads. 

Batteries: 1 (1.5V), 1 (15V). 
Size: 3 5-16in x 6 5-16in x 22in. 
Weight: 1.41b approx. 

PRICE £15/10/- 

Including Sales-Tax. 

MULTITESTER MODEL RH-330 

RANGES: 

DC Voltages: 0-0.6-6-30-120-600- 
1200-3000-6000 V (20,000 Ohms/ 
V). 

AC Voltages: 0-6-30-120-600-1200 

V (10,000 Ohms/V). 

DC Current, 0-0.06-6-60-600mA. 
Resistance: 0-6K-600K-6Meg- 

60Meg. (30-3K-30K-300K at 
centre scale). 

Capacity: 0-.00005-0.01uF, 0.0001- 
0-2uF. 

Decibels: minus 20 to plus 63 
db. 

PRICE £11/17/6 

Including Sales-Tax. 

MODEL RH-5 

* High sensitivity-20,000 Ohms/ 

V DC, 10,000 Ohms/V AC. 

* 3” Meter. 

* Handy pocketable size. 

SPECIFICATIONS: 

DC Voltages: 0-10-50-250-500-1000 

V (20,000 Ohms/V). 

AC Voltages: 0-10-50-250-500-1000 

V (10,000 Ohms/V). 

DC Current: 0-50uA, 0-5-50- 

500mA. 

Resistance: 0-10K, 0-100K, 

0-lMeg, 0-10Meg. 

(62 Ohms, 620 Ohms, 6.2K, 62K 
at centre scale). 

Capacitance: 0.0001uF-0.005uF, 

005uF-luF. 

Decibels: minus 30db to plus 
36db in 2 ranges. 

Dimensions: (3J ’ x 52 x 12”). 
Weight: 15oz approx. 

Complete with internal battery, 
testing leads with prods. 

PRICE £9/-/- 

Including Sales-Tax. 

HOLDEN OWNERS 

This Trafficator Kit is 
very easy to fit and 
suits all 6V models. 

Complete with 4 amber 
globes and fittings and 
dash indicator light. 

Lights flash ON and 
OFF when turning left 
or right. 


MODEL RH50 


MODEL RH.330 


MODEL RH.5 


Complete 77/6 

with instructions. 


Postage and Packing; 3/ 
extra. 


RADIO HOUSE PTY. LTD. 

396 PITT STREET, SYDNEY. Also at 760 George St., and 6 Royal Arcade. 
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ON SHORTWAVE - By ART CUSHEN 


NEW TRANSMITTERS FOR THE BBC 

The British Government has granted the BBC London, some £M4 addi¬ 
tional aid, in order to purchase new high powered short-wave trans¬ 
mitters to give improved coverage. 


T HE contract for the construction of these new 
transmitters has been let to the Marconi Wire¬ 
less and Telegraph Co., of Chelmsford, England, 
and 10 such 250 Kw. transmitters are scheduled 
to be built. 

These high-powered shortwave broadcasting 
transmitters will be a new type which, when they 
come into service, should very materially improve 
overseas listeners’ reception. Six of these trans¬ 
mitters will be installed at a Voice of America 
relay station in north-west England and the re¬ 
maining four will be installed at two of the 
B.B.C.’s overseas service transmitting stations. 

The transmitters are especially designed to com¬ 
bat the ever-increasing amount of interference 
which is experienced by overseas listeners on 
short-wave. This will be achieved by using a 
new method of modulation which cuts through 
the interference to bring the signal to the listener. 
Intensive experiments have shown that this new 
system gives an intelligibility at the receiving 
end which could only* otherwise be brought about 
by more than doubling the power of the trans¬ 
mitter. 

Many modern features are incorporated in the 
new transmitters and speed in frequency changing 
is one point which will be appreciated by listen¬ 
ers. This means less periods when transmissions 
are off the air for frequency changes, an aspect 
of shortwave listening which many, who do not 
understand the characteristic of shortwave broad¬ 
casting, often consider unnecessary. 

RADIO ECO-IQUITOS 

transmissions of Radio ECO in Iquitos, 
Peru, has been heard on Sundays to after 
0600 GMT, when the frequency 5010Kc is used. 
The station was heard with requests for reports 
from listeners in its Spanish announcement and 
the station identification call included the use 
of the “echo” effect with both male and female 
speakers. 

In less than two weeks, a verification letter 
and a bright blue pennant has been received by 
registered mail from the station in appreciation 

of our reception of this new broadcasting organ¬ 
isation. The system has one broadcast 

band and two shortwave outlets and the 
letter gives the stations as OAX8T on 1270Kc, 
OAX8U on 9665Kc, and OAX8V on 5010Kc. 

The station’s address is Casilla 170 Iquitos and 
the verification letter is from Snr. Yolanda Alves, 
Milo de Reategui, the director of the station. 

AFRTVS SCHEDULE 

’"THE United States Armed Forces Radio and Tele- 
1 vision Service, Los Angeles, has recently ex¬ 
tended its schedule and is now on the air from 
2300 to 1630 hours GMT. The service uses 

the VOA transmitters KCBR and beams pro- 


HTEST 

1 P*»r 


e Caribbean 

areas on the following 

schedule 

GMT 

CALL 

KCS 

2300-0245 

KCBR3 

17820 

0245-0600 

KCBR2 

15330 

0600-1145 

• KCBR4 

6040 

1500-1630 

KCBR2 

9750 

2300-0230 

KCBR2 

21460 

0245-0600 

KCBR3 

17830 

0800-1445 

KCBR2 

5965 

0615-0745 

KCBR2 

11830 

0200-0700 

KCBR1 

15210 

0615-1630 

KCBR3 

9560 

1200-1315 

KCBR4 

9665 

1330-1500 

KCBR4 

15350 


SOUTH AFRICA, broadcasting from Johannes¬ 
burg over Radio South Africa, is at present 
operating as follow: from 1100-1545 GMT on 
21690Kc. 1545-1900 on 15085Kc, 1100-1730 on 
11865KC, 1730-2000 on 11900Kc and 1900-2000 
on 9660Kc. 

NEW HONDURAS STATION 

A NEW station is Radiodifusion de la Hon- 
duras Republic, or Commercial Radio Hon¬ 
duras, which is owned and operated by the 
Commercial Radio, South America Ltd., of Kan¬ 
sas City, Mo., U.S.A. This station is operating 
a 15Kw transmitter on 6150 and 9620Kc in 
parallel. The station is reported on the air daily 
from 0000-0430 and on Sunday from 0100-0600. 
The station broadcasts in English, Spanish, Por¬ 
tuguese and local dialects. This report, from 
Sweden Calling DXers session, gives no further 
news on the station but the frequencies em¬ 
ployed and the times of operation should prove 
suitable to reception in this area. 

TGQB ON 11,700 Kc. 

'THE Guatemalian station TGQB has been 
* using 11700Kc for some months but it has 
been only this winter that signals from the 
station have been received at good strength. 
The station is rated at 1000 watts on this fre¬ 
quency, is located in Quezaltenango, and uses 
the slogan, “Radio Nacional de Guatemala.” 
It has been heard from around 0230 to sign- 
off at 0430 with a National Anthem of Guate¬ 
mala. The program generally consists of Ameri¬ 
nd marin 


station 'confirms reception reports with a veri¬ 
fication card. The address is 14 Avenue D-47, 
Zone 1, Quezaltenango. 

BRAZILIA ON 15,445 Kc. 

DEPORTED last month as being heard on 
11720Kc, the transmitter of Radio Nacional, 
Brazil, has appeared on another new frequency, 
this one 15445Kc with the power of 10,000 
watts. The station, which has yet no call allo¬ 
cated to this frequency,, gives fair reception at 
0300 hours GMT and sign-off is at 0400. The 
program is the same as transmitted on 11720Kc. 
Portuguese is the language used throughout and 
news is broadcast at 0300, with most of the 
programs being either Brazilian or North Ameri¬ 
can dance music. In addition to this new fre¬ 
quency for Radio Nacional, the former station 
in Rio de Janiero, which is also Government- 
owned, still continues to be heard on 1529 Kc 
at the same time but in this case power is 
50,000 watts. 


can dance music and 


nmba items and the 


FLASHES FROM 
EVERYWHERE 

SWEDEN Calling Dxers is being received at 2000 
hours on Monday with good signals on 11705 
Kc. and a repeat of the session is also noted 
at 2045 hours GMT, when using 7210 Kc. 

CANADA’S transmission to the United States and 
Latin America are heard on a fairly new fre¬ 
quency, 9740 Kc, and the call sign CHFO is 
ass gned to this channel. The station opens its 
transmission in English at 2300 hours and this 
is also carried on 11760 Kc, both signals being 
now received at good strength. The Radio 
Canada programs are in English and then in 
Portuguese, and come from the studios in Mon¬ 
treal. The mailing address is P.O. Box 6000, 
Montreal, for reception reports. 


AFRICAN SIGNALS 

pENTRAL AFRICAN REPUBLIC has put a new 
30Kw transmitter into service from Bangui 
for its internal broadcasting and this transmission 
should soon be heard in this area. 

MALGACHE REPUBLIC has installed new 
transmitters at Tananarive and these are expected 
to be in operation by the end of this year. 

MAURITANIA REPUBLIC, broadcasting from 
Nouakchott, has been noted on the new fre¬ 
quency of 961 OKc, according to a Los Angeles 
listener and the program is the same as carried 
on 4855Kc. The station has been heard from 
0630 to 0800 GMT. 

LEOPOLDVILLE, in the Congo Republic, has 
advised us through its English news reader. Miss 
Althea Campbell (a New Zealander), that they 
have cut their internal service to Africa. Leo¬ 
poldville now is on the air in English, 2100-2400 
to Europe, and 0100-0400 to North America on 
11755KC. 

MOZAMBIQUE, from the station at Lourenco 
Marques, has been heard on 11760 Kc at 0600 
GMT, when signals suffer from jamming. 
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Omega 1 

Wheatstone Bridge 



The Omega 1 Wheatstone Bridge 
gives quick and accurate measure¬ 
ment of resistances from 0.05 ohms 
to 50.000 ohms in five ranges. 

The built-in 4.5V battery gives more 
than sufficient accuracy for most 
purposes but an external voltage 
source can be used for highly precise 
measurements. 

The price? Only £24/10/- f.o.b. Sydney plus tax. 

and Co. 
Pty. Ltd. 



Jacoby, 


469-475 Kent Street, Sydney (MA84U) 

Also at: 

Melbourne (30-2491), Adelaide (LA5117), Newcastle (MA4744). 
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45 X 40. with Tripod 

£7/19/6 

60 magnification with a 
60mm coated objective 
lens* with Tripod. 

£17/10/- 

As illustrated 
Post 9/6. Int. 12/-. 


TELESCOPES 

30 x 40 with Tripod 

£5/19/6 v 

30 x 00 with Tripod 

£8/19/6 

100 x 50 Astronomical 
with Tripod 

£19/10/- 

Post 9/0. Ini. 11/.. 


PRISMATIC 

MONOCULAR 

S x 30. Ideal for Races. Football 
or General Viewing. Thi* Is the 
Monocular that is used as a tele¬ 
photo camera lens. 

With Leather J? C / | Q /£ 
Carrying Case. « / I > / O 
Post N.S.W. 4/6. Interstate 0/. 


Tripods (Instrument) 

Height 40in. Adaptable for cam¬ 
eras, dumpies, medium size tele¬ 
scopes. etc. 

Slightly used. 12 6 each 
New. 25/ each. 

Post.; N.S.W. 5/1 Interstate S/6. 


CRYSTALS 



Plessey Fuel Pump, 12 or 24 volt 
D.C. motor pumps 2 gals, per 
minute. Type FP3. 


£4/15/- 

Poxt.i N.S.W. 7/1 Interstate »/«. 


AVERAGE SPEED 
/ CALCULATORS 

Circular 4*/4ln diam. 
Suit any car trials. 
Simple to use. 

With instructions. 

19/6 ea. 

Post. 9d. 


AR17 POWER 
SUPPLIES 

6 Volt D.C. or 240 volt Input 
6 volt at 6 Amp and 300 V. out¬ 
put. 

£5/7/6 

Cartage to rail, 3/-. 


SELSYN MOTORS 

Mafsilp MK.ll 50V. 50 ejele. 

52/6 

Postaae II; Int. 4/.. 


HEADPHONES 

High Impedance . . 10/6 pair 
Low Impedance 12/6 pair 

Post.: N.S.W. 2/6, Interstate 3/. 


BLOWERS 


24 V. D.C.£4/15/ 

Suit amateur gear. 

240 V. A.C. £6/5/ 

Post 6/. Int. 12/. 


20 INCH 
ALUMINIUM 
REFLECTORS 

Salt 10.000 Me*. Expts. 

£ 2 / 10 /- 

Postage 7/-, Int. 16/-. 



TELESCOPIC SIGHT 


Ideal Rifle or Dumpy Level Sight. 

47/6 

Post. 3/-l Int.. 4/-. 


FT243 walkie-talkie type. Frequen¬ 
cies between 5 and 6 Mc/s. 

10/- each 

Set of 2 with roils. 25/-. post I/-. 


AWA VACUUM 
TUBE VOLTMETERS 

0-1.5. 5.5-15-50-150 rolls. A.C. 

D.C. or R.F. Complete. 

£ 12 / 10 /- 

Cartage to rail 3/-. 


HAND MICROPHONE 

New with Press-to-Talk Switch. 

6/6 each 

Post.. N.S.W., 1/0, Int. 3/. 


POWER SUPPLY 

SUIT 522 TRANSCEIVER 

From 240v 50 cycle A.C. 

+ 480 v D.C. 200 M A 
+ 300v D.C. 200 M A. 

— 150 v D.C. Bias Voltage I2v 
Fils. 

Complete £7/10/- 


CHOKES 

7.5H «0 M/A 10H, 75 M/A 

9/6 each 

Post.! N.S.W. 5/. Int. 7 It. 


METERS Bin ROUND 

0-1 M/A.35/ 

0-50 U/A.45/ 

0-50 M/A.25/ 

0-100 M/A.25/ 

0-7v A.C.15/ 

0-200v A.C.15/ 

50-0-50 M/A 

lfin diam. . . ’4 15/ 


Post 2/6. Int. 4/. 


FIBRE PULLEYS 

(AMERICAN) 

BALL-BEARING 

1 3-8in diameter, V 4 in shaft, 30/ 
doz. l J /4ln diam., V4in shaft, 42/ 
doz. 

3Viln diam., 3/8in shaft, 66/ doz. 
Add postage. 


DURALIUM TUBING 

Ideal for 2-metre beams or TV 
aerials. V4in diam. 

1/- per ft. 

(Shop Sales only.) 


SANTON SIGNAL 
TORCH 

Ex-U.S.A. Disposals 
Complete with Cells. 

19/6 

Post N.S.W. 3/-, Int. 4/-. 


D.C. MOTORS 

12 or 24 Volts 
1.5 amps. 

5400 R.P.M. 
DELCO AMERICA. 

37/6 eo. 

Post., N.S.W., 4/6. 
Interstate, 6/-. 


SPECIAL ARMY RELEASE 

TELESCOPES 


AIL LENSES 

General and Marine 
Use 


•‘ASTRONOMICAL” 
4 x 40 Genuine 


QUALITY 

HANDLEY. 


Cos* £30. Our price £3'5/ 

8 x 40 GENUINE WATSON. 
Cost £55. Our price £5 15/ 
7 x 40 GENUINE OTWAY 
ANGLE TELESCOPE. Cost £45. 
Our price £4/18/6 


Parallel Rules 18" 

New, 12/6 each. 

Post.: N.S.W., 2/6: Int., 3/. 


BINOCULARS. 

PRISMATIC Coated Lenses. 
Brand new. Complete with case. 

8 x 30 ... . £8 19 6 

7 x 50 £13 5 0 

10 x 50 £13 15 0 

12 x 50 £14 5 0 

20 x 65 £28 10 0 

Post.: N.S.W. 7 /1 Interstate 12/. 


FUEL BOOSTER PUMP 

THOMPSON with 12 or 24 «. 
motor. Pumps 2 gal. per min¬ 
ute. 

£5/15/- la? 

Post, N.S.W., y/t Int. 9/6. 


CIRCULAR SLIDE RULES 

3<4in. diameter. Will do the 
same work as the conventional 
slide rule. Instruction book in¬ 
cluded. 

12/6 eo. 

Post. 1/-. 


REFLECTOR GUNSIGHT 

Contains these lenses: 

1 Len s lln. Focus lV^in. diam. 
1 Lens 1 11/ 16ln. Focus, lViin. 
diam. 

1 Air-spaced Lens. lViln. dla. 
1 Filter Lens. 1 Graticule. 
1 lampholder. 

18/6 ea. 

Post.. N.S.W.. 3/i Int. 4/. 


WIRE STRAINERS 

Ideal for fencing, aerial cables, 
etc. Suitable for wire up to 5/16 
in. dia. 37/6 per set. 

Post. N.S.W., 7/| Int., 9/6. 



SPECIAL QUALITY TOOL OFFER 

1 Set 6 SAE Set Spanner,, xizes •/. In. to I in.: I Set t WHIT. 
Set Spanners. l/8fn. to 9/16ln.: 1 Ring Spanner. 5/8in. x 11/16in.: 
1 Open End Ring Spanner, ll/I6in. x 13/16in.: i Tube Spanner. 
14 MM x 18 MM.: One 6hi. Shifting Spanner; 3 BALL PFJN Hammers. 
8oz., 16oz., 24oz.. 1 I2ln. Screw Driver; 1 pair 6in. PLIERS: One 15 
ft. TOW ROPE with spliced loop and steel hook: 1 METAL TOOL 
BOX, 19in. x 18in. x 7tn. 

THE LOT FOR £6/15/6 

3/- Cartage to Rail 

Freight payable at nearest attended Railway Station 


12V. GENERATOR 

BENDIX AIRCRAFT 
TYPE 

12 volts D.C. at 50 amps. 

2,500 to 4.000 R.P.M. 

Suit boats or portable generators. 

£12/10/- each 


EARPIECES 

High Impedance crystal, suit tran¬ 
sistor radios, crystal sets. etc. 
Only V 11 each. 

Post. 9d. 


75 WATT 
MODULATION 
TRANSFORMER 

SUTT *09i, etc. 

£ 2 /-/- 

Postage 5/-. Int. 14/-. 


TELEPHONES 

Sound Powered. Can be used as 
Microphone or Receiver. New, 
With 50ft cable. 

38/6 pair 

Post.: 2/6: Int., 4/. 


VARIAC KIT 

INPUT 240 V. A.C. 
OUTPUT 0-110 V. A.C. 

300 Watt. 

Kit comprises Variac, Choke and 
instructions. Ideal for Radio and 
Electrical Experiments. Complete 
Kit. 

£4/15/- 


TRANSFORMERS 

240v input, 110 A.C. output at 
5 amps. Also llOv D.C. at Vx amp 

£5 f.o.r. 


SPRING MOUNTED 
WHIP AERIAL 

9ft In 10 sections 


With base.. 50/- 

Without base .. .. 35/- 


Posf.: N.S.W. 4/6. Interstate 5/. 


American Headphone 
und Microphone Set* 

2,000 ohms imp. Carbon MIc. 
Lightweight. Ideal for aircraft or 
for wearing under Crash Helmets 
with adjustable headbands 

45/- per set 


12 VOLT 400 mA 
SOLENOIDS 

Suit camera trigger, etc. 

7/6. Post 1/-. 

TRANSFORMERS 
240V PRIM. 

2460 v aside plus 1900 v 

aside, 4.9kv. inc.32/6 

2.5 v. fil for 2 x 2 and 1600 
v. at 5 m/a. Suit cro. .. 30/ 
400-0-400 175 m/a plus fils, 
35/, 

425-0-425 100 m/a plus fils, 
32/6. 

2.5 v. 1.15 amps, 1600 v., 

5 m/a. Suit cro.30/ 

2.5 v., 2,500 v. insulation. 

Suit 866s.25/ 

6.3v. 2 amp.. .. 35/- 


Telephone Magnetos 12/6 
Magneto bells .. .. 10/- 

Post.; N.S.W., 3/-J Interstate, 4/. 


DEITCH BROS. 


70 OXFORD STREET, SYDNEY 


Between Crown and 
Riley Streets, City. 
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JAPAN’S service on Radio Japan has recently 
made some frequency changes. They include 
the following in broadcasts from Tokio; for 
North America East Coast 0030-0130 on 15390, 
15135, 17895 Kc, North America and Latin 

America 0300-0500 on 15235, 11780, 11705 and 
9505 Kc. To Hawaii from 0530-0700 on 17725, 
15235 Kc. For Europe from 0615-0845 on 17895. 
15135 Kc, for Australia and New Zealand from 
0930-1030 on 11875 and 15235 Kc. 

AUSTRIA’S transmission to Australia and New 
Zealand has recently been transfered to the 
new frequency of 21475 Kc, and retimed from 
1000 to 1200 hours GMT. In the past the 
session was only for one hour. It is doubted 
if this transmission will give reception in our 
winter periods because of the hour and fre- 

? iuency in use. but it should provide reception 
rom August onwards. Another frequency giving 
good reception in the test transmissions from 
Vienna is 9770 Kc, heard to South America 
to sign off at 0400 hours GMT. 

NEW YORK’S WRUL now broadcasts to Europe 
from 1500-1800 in English on 15380, 15440, 
17760, 17845 and 21450 Kc. The program 

1800-2200 hours GMT is on 15385, 15440, 17760, 
17845 Kc, and 2300-2400 in English, in -Spanish, 
000-0300 on 9555, 9695, 11855 and 15390 Kc. 
The station now has a new verification card, and 
a WRUL listener club has also been formed by 
the station. 

SAN FRANCISCO station KG El has moved from 
11905 to 11955 Kc for its service to Latin 
America. This station has been heard on the 
air each day with news in English, at 0330. The 
address is KG El P.O. Box 15, San Francisco, 
California, U.S.A. 

COLOMBIA station Radio Nacional de Colombia, 
Bogota, is now using two frequencies for its 
external service, transmissions are on 15335 Kc 
from 1200-2130 hours GMT, and on 11825 
Kc from 2135 to sign off at 0500 hours GMT. 
The same programs are also broadcast for internal 
reception on 4950 Kc. 

CAIRO has been heard with fair signals in its 
beam to South Asia, India, Pakistan and Ceylon, 
at 1400 hours GMT. A program in English is 
carried on 17920 Kc and reports from listeners 
are requested. 

TAIWAN has altered its schedule to North 
America and now broadcasts for one hour each 
day, from 0245-0345, with the program also 
intended for Hawaii and Japan. The fre¬ 
quences of 15225. 11825, 9665 and 6095 Kc 
are used, with best reception on the first channel. 
News in English is carried at 0315 GMT. 
JORDAN, over its Amman, transmitter uses 9560 
Kc from 0115-0400, in its North American pro¬ 
gram. English news is broadcast at 0117. The 
frequency of 11810 Kc is heard 1800-2200 in 
Arabic, 15345, 2315-0100 in Arabic and Spanish 
to South America, with 7155 Kc, used in the 
Home program in Arabic at 0430 GMT. 
SWEDEN is using 9620 Kc, but reception of this 
outlet seems to be poor. The frequency is used 
to South America from 2300-0030, with 11705 
Kc, which seems to be the only one being 
received in this transmission in Portuguese and 
Spanish. Another frequency, 15240 Kc, is used 
in the transmission to the Middle East in Eng¬ 
lish from 1615-1645, also in parallel with 11705 
Kc. Radio Sweden, Stockholm, is anxious to 
learn from listners the usefulness of these two 
frequencies, as in both cases 11705 Kc is the 
best channel in both transmissions. 




NOTES from readers should be sent to 
ARTHUR CUSHEN, 212 Earn Street, Inver¬ 
cargill, N.Z. AH times are GMT, add 8 
hours for West Ausrtalia, 10 hours for East 
Australia and 12 hours for New Zealand 
Standard Time. 




BRUSSELS has moved from 11720 to 11740 Kc 
for its transmissions from 2115 hours GMT. The 
change in frequency has been made to avoid 
interference to Radio Canada, which also uses 
11720 Kc at this time. The Brussels transmis¬ 
sion 2115 to 2300 GMT gives good reception 
in this area. The North American transmissions 
are now 1500-1645 on 15345 Kc, 2315-0100 on 
9705 Kc. 

PARAGUAY station ZPA5 using 11940 Kc has 
been heard at 0100 GMT. The station is re¬ 
ported in operation from 1500 to 0100 GMT, but 
we have noted the signal past this time on oc¬ 
casions. The frequency of 11940 Kc is clear 
of other stations at 0100 GMT. 

COSTA RICAN station “Radio Monumental” at 
San Jose is heard on Sundays to sign off at 
0600 GMT. The station uses 6215 Kc and at 

0530 plays a recording of the news from 

WRUL, New York,, which had been recorded 
earlier in the day. ( 

GHANA in its English programs from Accra is 
now broadcasting 1400-1415 on 15400 Kc, 1450- 
1535 on 21545, 15400 and 6070 Kc, 1700-1745 
on 6070, 1830-1915 on 11800, 2130-2215 on 

9545, 6070 Kc. 

OUAGADOUGOU in Volta Republic has veri¬ 
fied Cabramatta listener Stephen Thurlow, with 
a very colourful card. Details are different from 
World Radio Handbook and are as follows: 
4815 and 7230 Kc, and transmissions are Sun¬ 
day 0800-2300, weekdays 0600-0800 and 1200- 
1400 and 1730-2300 hours GMT. The station 
employs French and English but did not specify 
at what times these languages were broadcast. 

HANOI in Vietnam has also been received at good 
strength at Cabramatta and is heard with Eng¬ 
lish news at 1000 GMT. Two frequencies are 
used 9840 and 11840 Kc, the former is stronger, 
but the latter one suffers from jamming inter¬ 
ference. 


COMMUNICATION RECEIVERS 


Murphy B40, 630Kc, 30.5Mcs Turret Type Band Switching, 14 valves. Inbuilt 
Crystal Calibrator, for calibrating dial every 500Kc, 240 volt. £57/10/-. 


METERS 


Meters, Paton, 0-330 Volts A.C. or D.C., 5in Bakelite Case. Brand new 
Only 37/6 each. 

MARCONI CR100 OR B28 


60Kc-30Mcs 6 Bands Variable Selectivity, 11 valves, 240 volts, £50/0/0. 
Tiny Tim Lighting Plants, 12 Volt-300 Watt, with Petrol Engine. Only 
£27/10/. as new. 

TRANSMITTER RECEIVER. TYPE CRI-43044. A unit of TBY-8 Equip¬ 
ment 28-80 Mcs. Battery operated with circuit. For complete conversion 
refer “Surplus Conversion Manual.” £12/10/- ea. 

TOP GRADE PRISM ASSEMBLIES. These units contain 2 high class ground 
prisms. Ideal for Cameras, View Finders, Periscopes, Binoculars, etc. 17/6 
per set. 

New Philips Photo Flash Globes. Type PF. 56E. 1/3 each or 12/- per Do*. 


WAVEFORM GENERATORS 


Type 34, contains 13 valves, Relays, 
Sockets, Coaxial Sockets, Conden¬ 
sers, Resistors, etc. 

£3/10/- eo. 


POWER SUPPLY TYPE P.B.I. 

750 Volts at 200mA. 

Complete at £7/10/- ea. 


Circuit-Diagrams for SCR522 

12/6 each 


A.W.A. VACUUM TUBE 

Volt Meters Type 4M840 

As NEW £12/10/- each 


ASSTD. POWER SUPPLIES, 
XMITTERS, ETC. 

From £2/10/- 

Sorry. NO MAIL ORDERS. 

6 VALVE ASDIC RECEIVER 

(1) 5Z4. (1) 6V6. (1) 6K8. (3) 6K7. 
240 supply, etc. 

£4/15/- 

MEGOHMMETER 


15,000 ohms, 10,000 Megohms. 
240 A.C. 

£9/17/6 each 

A.W.A. VIBRATORS 

12 Volt Sync. 6 Pins. 

12/6 each 

LANDING LIGHT GLOBES 

12 Volt 240 Watt 3/6 

26 Volt 240 Watt 3/6 each 

FUSES 

5 amp. and 500 Mill amp., 6d each 


5,000 VALVES NOT IN CARTONS. 

Only 5/ ea. 


VALVES 


6J6 

VR105/30 

6SL7 

6J5 

6AC7 

7C5 with Socket 

6L7 

6K8 

6K7GT 

6F5 

VR57-EK32 


9/6 ea. 
10/- ea. 
10/- ea. 
10/- ea. 
5/6 ea. 
5/6 ea. 
7/6 ea. 
6/-, ea. 
7/6 ea. 
5/- ea. 
6/- ea. 


Fuse Holders (1 Hole Mount¬ 
ing) 2/6 ea. 

Tag Strips, 1 Doz. Mixed 

From 4 Tag to 9 Tag, 7/6 doz. 
TV IF Formers and Can with 
Slug 2/6 ea. 

FORMERS ONLY 1/. DOZ. 

1 mfd 600v Block 

Condensers 2/6 ea. 

500 mfd 12V 2/6 ea. 

Phone Plugs 2/6 ea. 

2 Phone Plugs with cords 4/6 ea. 


B/Cast Coils Aer. Osc. RF. Known 
make 5/- ea. 

7-Pin Miniature Valve Straighteners 

9/6 ea. 

Relay counters. 0-9999 7/6 ea. 

Head Phones, low imp. 13/6 pr. 
8mfd 440 volt A.C. oil filled 7/6 ea. 
SCR 522 Control Boxes with 3 
position Push Button Switches 
12/6 ea. 

70 Deg. Yokes, New 30/- ea. 

Carbon Mic. Inserts , 2/- ea. 

Bowden Cables, 6ft 5/- ea. 

Screw Type R.A.A.F. 

26 Pin Plug and Socket 7/6 per pair 
4 Pin 5/- per pair 

19in Cabinets, Rack Type, £2/10/ ea. 
Relays, 2,000 to clear. Most Types. 
Only 5/- each. 


H.R.O. DIALS 

£2/10/. each. 


WATCH FOR CLEARANCE SALE NEXT MONTH. 


ALL ARTICLES PLUS FREIGHT 

PARAGON RADIO 

479 PARRAMATTA ROAD, LEICHHARDT 
LM9402. TOP TAVERNERS HILL. 
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L M ERICSSON-TRIMAX PTY. LTD. 

CNR. WILLIAMS ROAD AND CHARLES STREET, NORTH COBURG, VIC. - - PHONE 35 1203 


CERAMIC 

MICROPHONE INSERTS 


• 58 HIGH STREET, GLEN IRIS, VICTORIA 


ENQUIRIES 

D, K. Northover PERTH. Neil Muller Ltd. ADELAIDE Jacoby Mitchell & Co. Pty. Ltd. SYDNEY 

Homecrafts (TAS.) Pty. Ltd. HOBART T. H. Martin Pty. Ltd. BRISBANE 
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RECENTLY DEVELOPED TO WITHSTAND HIGH TEMPERATURES 


ZEPHYR PRODUCTS PTY. LTD. 


• Manufactured to suit 
Australian conditions 

• Extremely robust 

• Not affected by 
temperature or 
humidity 

• Suitable for 
speech or music 


Dia. 1J" x thick 
Impedance — Grid 
Price £2-0-6 plus 4/3 Sales 
Tax 


Dia. I x 5/16" thick 
Impedance — Grid 
Price £1-14-1 plus 3/7 Sales 
Tax 


' 


DESIGNS ON 


your service 


They’re the result of more than 20 years’ 
experience with Transformers and Chokes 
for units weighing from an ounce up to 
five cwt.—and embrace the whole field of 
frequencies from 0.5 c/s to 1,000,000 c/s. 
Naturally, our standard range is based on 
those most generally used, enabling large 
quantities at minimum production costs. 

However, if your specifications, either 
electrical or physical, call for special units, 
TRI MAX service ensures one “tailored to 
your measure" — just ask us . . . 




9ZA, 


23 ZA. 
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ANSWERS TO CORRESPONDENTS 


WANTED-A LICENCE TO TRANSMIT 


“Intending Ham” (Oak Flats, N.S.W.) asks if we would explain , the re¬ 
quirements for obtaining an amateur licence. He also seeks the difference be¬ 
tween “Citizen’s Band” and “Amateur Band” operation. 

A.: Two types of amateur licence are obtainable, “I.H.,” one of the “full” 
A.O.C.P. and the other a “limited” or “Z” licence which enables the holder to 
operate on V.H.F. only. The requirements are: for the full Amateur Operator’s 
Certificate of Proficiency, a theory examination pass, and a test of proficiency 
in Morse; for the “Z” licence, only a pass in the theory examination. We suggest 
that you write to the P.M.G. Wireless Branch for copies of past examination 
papers, which will give you an idea of the standard required. 

A number of bands are available for licensed amateurs to use at will. 
Amateur activity involves a good deal of home building and experimenting with 
equipment; also communication with other amateurs, by voice or morse code, on 
matters of mutual but “casual” interest, as distinct from “business” conversa¬ 
tions. 

“Citizens’ Band” is not an officially recognised term in Australia. However, 
the P.M.G. Dept, have recently begun to licence low-powered hand-held tran- 
ceivers in what they call the “Industrial Band” and which, in terms of frequency, 
virtually duplicates the American “Citizen’s Band.” The equipment is intended 
to provide short-range communication between specific parties for business 
purposes, organised sporting activities, etc. No technical qualifications are re¬ 
quired of the operators but the equipment must be type approved by the 
department, must operate on a specific frequency as allotted, must not be the 
subject of “experimenting” and not used for “DX” talking to other parties at 
random. 

For more specific details we suggest you apply to the Wireless Branch, 
G.P.O., Sydney. 


manner, as it would involve a duplica¬ 
tion of the expensive RF and IF stages 
of the TV set. The extra components 
required for the sound section of a TV 
receiver are very few, both sound and 
vision amplification being combined right 
up to the video detector. A further point 
concerns the method of modulation em¬ 
ployed. Broadcast receivers are designed 
only for AM reception, whereas TV 
sound carriers are frequency modulated. 
★ ★ ★ 




S.M. (Fielding, N.Z.) says that he 
would like to see more small projects 
featured in the magazine. He feels that 
many of our current projects are over 
the heads of readers. 

A.: The real trouble, S.M., is that the 
spread of readers’ interest is now so wide 
that it is impossible to please everybody 
all the time. In actual fact, projects like 
our electronic organ, the stereo tape 
recorder and the SSB transmitter have 
found a tremendous response among our 
technically more advanced readers. But 
letters like yours alert us to the fact that 
we cannot afford to ignore the beginner, 
nor the “average” readers you refer to 
in the middle. Thanks for your com¬ 
ments. 

★ ★ ★ 


Correspondent (address given but no 
name) sends in a glossary of “humorous” 
hi-fi terms, which appeared in a house 
publication. 

A.: Thanks for your interest in sub¬ 
mitting the list but we have decided 
against reprinting it. Some of the terms 
are rather “broad” in their inference and, 
we felt, not entirely in place in a tech¬ 
nical magazine read by adolescents. 

★ ★ ★ 

C.G. (East Doncaster, Melbourne) 
says that he has seen a few simple trans¬ 
istor receivers in “Radio, Television and 
Hobbies” but would like to build a 
simple transmitter. 

A.: We have covered this problem 
many times before, but apparently you 
have not come across the references to 
it. The point is that it is quite illegal 
to operate any form of transmitter for 
communication purposes unless you have 
a licence to do so from the P.M.G. 
Department. 

The licence involves establishing an 
appropriate need for the transmitter. It 
is also necessary to use equipment of 
adequate technical specifications and on 
the proper frequency band, as nomi¬ 
nated. 

This completely rules out the possi¬ 
bility of building small transistorised 
transmitters of the type you have in 
mind for casual use. 

★ ★ ★ 

J.O.R. (Punchbowl, NJS.W.) sends us 
news of his stereo system, built from a 
commercial stereogram which he has 
improved in various ways. He also adds 
his regrets regarding the withdrawal of 
the F.M. station, and concludes with a 
note that an article explaining the 
American-English amplifier wattage con¬ 
fusion might be worthwhile. 

A.: Thanks for the informative letter, 
J.O.R., which we read with interest. We 
have taken note of your suggestion, and 


will try to incorporate an article along 
these lines in the near future. 

★ ★ ★ 

R.J. (Canterbury, Victoria) asks if the 
one transistor amplifier described in the 
May, 1961, issue could be joined to the 
one transistor regenerative receiver 
described in the February, 1961, issue. 
He also asks if it would be possible to 
convert an ordinary superhet receiver to 
receive TV sound channels. 

A.: We have already described a re¬ 
ceiver of the type you require, R.J., the 
details of which appeared in the March, 
1961, issue of the magazine. 

It would not be a practical proposi¬ 
tion to attempt modification of a normal 
broadcast superhet receiver as, by the 
time the modification was completed, 
very little, if any, of the original set 
would remain. Actually, there would 
be no saving whatever in expense if a 
TV receiver were constructed in this 


B.F.L. (Bundoora, Vic.) sends us de¬ 
tails of a relay-operated flasher unit for 
12 volt cars. He also sends the circuit 
for an alternative EHT supply for the 
“1957 5-inch TV Receiver,” which de¬ 
velops plus and minus 1,000 volts rather 
than 2,000. He finds that the sweep 
coupling capacitors last longer with this 
arrangement, as the cathode-ray tube 
plates are only 1,000 volts above earth. 
(The tube cathode being 1,000 volts be¬ 
low earth.) He also asks our opinion 
of a small DC to DC converter using 
relays rather than the usual vibrator, etc. 

A.: Many thanks for your first two 
circuits, B.F.L., which we will file for 
possible future use in the “Reader Built 
It” section of the magazine. Your con¬ 
verter circuit would probably work, but 
would be less robust and reliable than 
the usual vibrator or transistor con¬ 
verters. The synchronisation of your two 
relays would present problems, too, we 
imagine. 




RADIO, TELEVISION AND HOBBIES QUERY SERVICE 


•yO assist our readers, “Radio, Television and Hobbies” conducts a technical query service. 

* Conditions governing this service are set out below:— 

(1) Requests for copies of circuits or technical queries requiring an answer through the 
post must be accompanied by postal note or stamps to the value of TWO SHILLINGS. Queries 
not accompanied by a fee will be answered in rotation on these pages. 

(2) For the 2/ fee, we will supply circuit data, as available, from our files. The amount 
of data available varies, but in no case can it include information additional to that already 
published in the magazine. As a rule, requests for circuits will be answered more speedily if 
they are clearly identified and not complicated by questions requiring the attention of technical 
personnel. 

(3) The technical query service is aimed primarily at assisting readers in matters relating 
directly to articles published in the magazine. Answers will be given in note form and only 
so far as can be drawn from general knowledge of the relevant subject. We cannot provide 
lengthy answers, undertake special research, discuss commercial designs or draw special circuits. 

(4) The Editor reserves the right to return query fees or to limit the scope of an individual 
reply, where it is felt that a partial answer will be better than none at all. Please note that 
the inclusion of an extra fee does NOT entitle correspondents to special considerations. 

(5) In addition to the normal query service, chassis blueprints are available for most of 
our projects, showing the position of all holes and cutouts for metal-working but containing 
no details of wiring, etc. Apart from complicated projects like TV sets and oscilloscopes, most 
blueprints cost 5/ each. Original photographs of most projects are also available, from 5/ for 
a 6in x 8in glossy print; postage 9d extra. 

(6) Letters should be addressed to the Technical Editor, “Radio, Television and Hobbies,” 
Box 2728, G.P.O., Sydney. 

(7) “Radio, Television and Hobbies” does not deal in radio components nor will we debate 
the relative merits of competitive products. Prices and specifications of merchandise must be 
obtained from our advertisers. 

(8) Technical queries are not answered by telephone. 
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LAFAYETTE 



HE-30 

£84/15/- 

(F.O.R.) including Sales Tax 

(Also available for a small deposit and low monthly payments.) 
TRADE-INS ACCEPTED 


FOR IMMEDIATE DELIVERY ANYWHERE SEND CHEQUE 
WITH ORDER, OR PHONE, WRITE OR CALL FOR DETAILED 
INFORMATION. 


I 


INTERSTATE REPRESENTATIVES 


MACKS ELECTRONIC DISPOSALS. 
253 Kundle St., ADELAIDE, S.A. 

ALBERTS TV AND HI-FI CENTRE. 
763 and 832 Hay St., PERTH, W.A. 
G. A. LAWSON, 

14 Pembrooke St., ASHFIELD, N.S.W. 


W. & G. GENDERS Pty. Ltd., 
53 Cameron St., LAUNCESTON 

69 Liverpool St., HOBART. Tas. 

G. A. PEARCE & CO. P./L., 

70 Bowen St., BRISBANE, O. 

B. MARTIN PTY. LTD., 
97 Grafton St., CAIRNS. 


ELECTRON TUBE DISTRIBUTORS 


PTY. 

LTD. 


PROFESSIONAL QUALITY 

COMMUNICATIONS RECEIVER 

Model HE-30 

Designed for today's crowded amateur bands 
and the discerning Short Wave Listener, the 
new LAFAYETTE HE-30 offers outstanding 
Bandspread, Selectivity and Sensitivity to make 
one of the best general coverage bandspread 
receivers ever priced below £150. 

• TUNES 550 KCS TO 30 MCS IN FOUR BANDS. 

• BUILT-IN Q-MULTIPLIER FOR CROWDED 
PHONE OPERATION. 

• CALIBRATED ELECTRICAL BANDSPREAD ON 
AMATEUR BANDS 80 TO 10 METRES. 

• STABLE OSCILLATOR AND BFO FOR CLEAR 
CW AND SSB RECEPTION. 

• BUILT-IN EDGEWISE S-METER. 

TUBES—6BA6 RF Amplifier, 6BE6 Mixer, 6AV6 Q- 
multiplier/BFO, 2 x 6BA6 IF Amplfier, 6AV6 Det- 
ector/AF Amplifier/ANL, 6AQ5 Audio Output, 
5Y3 Rectifier. 

MAINS SUPPLY—230-240 volts AC 


3A WELLINGTON STREET, PHONE 
PRAHRAN, S.l. VICTORIA Melbourne 



“Milliard” Stereo 44 Am¬ 
plifier ..<£35 

“Aegis” Six 88 Stereo 
Amplifier .... £59/2/- 

“Grays” Stereo 33 Ampli¬ 
fy .£29/10/- 

“Playmaster” No. 2 
Stereo 7 Watts £49/18/- 

“Playmaster” No. 10 
Stereo 10 Watts .. £88 

“Playmaster” Tuner, wide 
band facilities, etc 

£27/3/- 

“Leak” Stereo 20 

£ 88 / 12 /- 

“Leak” Stereo, Pre-Amp, 

“Quad” Mono Amplifier, 
£63 


MAGRATHS are your natural choice for all Hi-Fi Stereo 
Equipment—whether it is an amplifier, tuner, enclosures, 
r, perhaps, the complete stereo unit! If you want to build 
ur own system, then it’s MAGRATHS again. Why not 
in and see us! 


MAGRATH S’ HI FI STEREO 


THOSE WHO KNOW BUY 


NATIONAL 


MAGRATHS are Victorian Distributors for all " NATIONAL" Hi-Fi 
Stereo Amplifiers, Turntables, Speakers, and, of course, all NATIONAL 
Spare Parts! 


*Austraiia's first Home of High Fidelity 


“Quad” Mono Pre-Amp., 

£45 

“National”' RA-41. H6, 

includes wide band AM 
Tuner, plus short-wave 
and F.M, .. .. 95 gns. 


J. H. MAG RATH & CO. PTY. LTD. 

208 LT. LONSDALE STREET, MELBOURNE, VICTORIA, PHONE FB3731 
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Precision Measuring 
Standards 

(Continued from Page 14) 

of the vibration frequency of the metal 
causes the latter to resonate strongly. A 
quartz crystal converts the vibrations of 
the metal into electrical impulses which 
register on a meter according to the 
thickness of the material. 

Although this is not a precision mea¬ 
suring instrument in the class we have 
been discussing, it indicates the trend 
toward using natural phenomena for 
measurement purposes. 

Another hew device is used for check¬ 
ing the thickness of paint on ferrous * 
metals. It consists of a hand probe 
which is passed over the coating on the 
material to be checked. If the coating 
falls below a predetermined standard 
thickness a high pitched tone is emitted 
from a small loudspeaker incorporated 
in the unit. The apparatus is portable 
and transistorised. It is so made that 
large areas can be checked very rapidly 
and ballbearings enable it to slide over 
painted surfaces without scratching. 

CAPACITANCE EFFECT 

One method of making measurements 
like this is to measure the capacitance 
between the probe and the metal carry¬ 
ing the paint. By including this capaci¬ 
tance in an oscillatory circuit the fre¬ 
quency can be made to vary with changes 
in capacitance, representing changes in 
paint thickness. This change may be 
compared with the frequency of a stand¬ 
ard, fixed oscillator. 

Alternatively, the proximity of the 
metal may be used to vary the value of 
an inductance (coil), also forming part of 
an oscillatory circuit, and the changes 
are measured in the same manner. 

There are other standards which have 
nothing to do with linear measurement 
or weight. 

A new standard is that for Haze. This 
is used for checking hazemeters. It con¬ 
sists of titanium oxide particles dissolved 
in cellulose acetate laminated between 
glass sheets. 

Then there are chromatic reflectance 
standards. These are made of porcelain 
enamel on steel about 4 inches square. 
They are enamelled with standard colours 
of safety red, international orange, safety 
yellow, safety green, and so on. 

There are measurements of force to be 
standardised. This is specially urgent in 
the field of rocket engines. More accur¬ 
ate measurement of thrust would, it has 
been estimated, save millions of pounds 
now spent in experimental firings of en¬ 
gines. 

Research is being carried out in the 
high pressure fields. It has been found 
that tungsten carbide doubles in 
strength when subjected to a hydrostatic 
pressure of 400,000 pounds per square 
inch. 

Other strange but useful things occur 
in other materials under high pressure 
but, without precise scales of pressures 
and methods of measurement, these high 
pressures cannot be effectively utilised. 

High temperatures, high vacuums, 
ultra low temperatures, and so on, are 
demanding more and more standards 
and means of measurement in this scien¬ 
tific age. 



ACROSS 

1. It measures 
the wave¬ 
length of a 
H.F. 

alternating 

current. 


7. Metal 


9. Crude. 


10. Headset. 


13. French 
coin. 


14. Relative. 


15. Rejects. 

16. Three 
element 
valves. 

18. Organ. 

19. Society of 
Audio 
Engineers 
(abbr.). 

20. Place of 
accommo¬ 
dation. 

21. Leftover 
radio part. 

22. Broadcast. 

23. Animal. 

25. Aids a 
criminal. 

29. Before. 

30. Under¬ 
standable. 

32. Girl’s 
name. 

33. Greek 
letter. 

34. Hastened. 

36. Main actor. 

37. The circuit 
in which 
appears the 
applied 
electro¬ 
motive 
force. 


It lallows 
very fine 
tuning. 

Eat away. 

Song 

writers. 

Paradise. 

Opposition 
to flow of 
current. 

Paved, as 
a mosaic. 

It operates 
upon 

change of 
current 
without 
regard to 
polarity. 

Charac¬ 
teristic air. 

Instruc¬ 
tional 
letters at 
the foot of 
the page. 

Den. 

Battlefield. 

Drink. 

Consume. 

Absorption 

circuit. 

Sever. 

Three. 

Amplitude 

modulated. 


DOWN 

1. A bridge 
used to 
measure 
electrical 
quantities. 


MEN & WOMEN 

Make up to 4150 a week for a few hours’ 
light work in your home. Full or part- 
time. All suburbs and country. Write now 
to Director. 

DEPT. R.H.12, BOX 5070, 6.P.O. SYDNEY 

Please send 5d stamp for reply. 


Printed and published by Sungravure Pty. Ltd. at 
the registered office: 21-29 Morley Avenue. 
Rosebery, N.S.W. 


MULTIPLE IMPEDANCE 

50 ohms—200/600 ohms f 
50 ohms—42K ohms 
200/600 ohms—42K ohms 

ZEPHYR PRODUCTS PTY. LTD. 

58 HIGH STREET. GLEN IRIS, 
VICTORIA. S.E!6. BL1300. 



VALVES 


12AT7 

8/6 

6AM 5 

8/6 

12AV7 

8/- 

6SH7 

5/6 

12AX7 

8/- 

ECC32 

7/6 

6AM6 

8/- : 

EC 5 5 

8/6 

6J6 

9/6 

PL2D21 

9/6 

6AL5 

5/- ; 

6M5 

8/6 

6CH6 

8/6 

ELS 1 

12/6 

VR92 

4/- 

EY84 

7/6 

VR150/30 

10/- 

6CQ6 

8/6 

V R105 

10/- 

6C4 

4/- 

6AU6 

8/6 

6AK5 

12/6 

807 

7/6 

| 6V6 

10/- 

5Y3 

6SN7 

7/6 

7/6 

5R4 

12/6 

5U4 

7/6 

5Z4 

10/. 

12E1 

6/6 

6AC7 

5A 

MACK’S 

ELECTRONIC DISPOSALS 

253 

RUNDLE STREET 

/ 


ADELAIDE 




MUMETAL CASED TRANSFORMER 
TYPE 130M 

(SINGLE HOLE MOUNTING) 
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MASTER ELECTRICS m. im 


A .WHOLLY OWNED 
SUBSIDIARY OF 
MOTOR SPARES 
LTD. 



TRIO COMHUMCATION 
RECEIVERS 

Model 9R-4J (Illustrated) 

Specification: Frequency ranges. A—550 to 16fX) 
RC; B—1.6 to 4.8 MC/S; C—4.8 to 14.5 MC/S; 
D-ll to 30 MC/S. 

IF Frequency 455KC. 

Sensitivity 13UV (S/N 20 db input at 10 
MC/S). 

Selectivity—60db (at 1M/C 10 KC>. 

Output Power 1.5 Watts. 

Power Consumption 50 V.A. 

Valves used 6BD6 RF, 6BE6 Mixer, 6BE6 Oscil¬ 
lator 6BD6 x 21F, 6AV6 Detector and LF Am¬ 
plifier, 6AV6 ANL BFO, 6AR5 Output, 5Y36T 
Rectifier. 

Dimensions: 7-7/8 ins high, 15 ins, wide, 9 
ins. deep. 

Weight: 19.31b. 

Features are: Bandspread Tuning. On-off volume, 
On-off Automatic Noise Limiter, B.F.O., M.V C. 
and A.V.G. IF Gain, Standby RX switch and 
a zero set for the S Meter, and B.F.O. Pitch. 
Excellent workmanship, appearance and perform¬ 
ance are also features of this high quality re¬ 
ceiver. Price however is most reasonable at 
£59/4/, plus 12V* p.c. sales tax. 

MODEL 9R-59B similar to above but with 
straight line tuning and Q multiplier. Price 
£61, plus 12V* p.c. sales tax. 



PIONEER STEREOMASTER 

Pioneer SM-B160 Stereophonic amplifier with 2 
BC Tuners. I S W Tuner. 

Specifications: 12 Valves, 4-6BM8. 2-6AV6, 2- 
6BA6, 2- BE6, 1-5AR4, 1-6GEI2. 

Each channel uses 2 6MB8 output valves in push- 
pull giving maximum output of 9 watts per 
channel. 

Frequency Range: 20 to 20.000 c/s 1DB. 
Voltage Gain: 42 DB. 

S/N Ratio: 60DB. 

Residual Noise: below 3 mv. 

Cross Talk: 50DB/1000 C/S. 

Input Terminals: Phono (Crystal) Input, 80MV 
for max. output. Aux. Input 80 MV for max. 
output. 

Output Terminals: 16, 8 and 4 ohms on each 
amplifier. 

Tone Control: Separate Treble and Bass Con¬ 
trols are provided giving range as follows:— 
50 C/S plus 12 db. 10,000 C/S plus 12 db. 
Two separate radio tuners are incorporated to 
operate on the broadcast band and enable the 
operator to receive simultaneously two stations 
each broadcasting one channel of a stereo pro¬ 
gram. In addition one tuner has a short wave 
band of 3.8 to 12 MC/S. This is a really high 
quality amplifier. It can be heard at our Show¬ 
rooms in Melbourne. 

Price is only £63/8/-. 

A range of speakers and speaker boxes, record 
players and changers and reflex boxes are avail¬ 
able. Write for quotes. 



CHIEFTAIN 
RECORD PLAYER 

Chieftain Record Player Amplifier to operate 
from 240 volt AC supply. This small lightweight 
unit uses well known English motor and import¬ 
ed pick-up with crystal cartridge and Sapphire 
Styli. It will play with excellent tone and volume 
both standard 78 RPM and 45, 33 RPM 

long play records. The two valve amplifier has 
On-off switch, tone control and volume control. 
Colours are Fawn with tan trim, or Grey with 
Cherry trim. Price, £19/10/-. 


WIZARD ITU 
SIGNAL INJECTORS 

Just arrived. Shipment of Wizard Signal Injec¬ 
tors Model 1T1-1. This unit is ideal for service 
of Transistor Radios. Valve Radios, Television 
Receivers, Amplifiers, Tuners, e*c., it produces a 
signal which makes it suitable for signal tracing 
in AF, IF, and RF circuit works off a 4 pen- 
lite cells, has indicator light, measures 1-3/8 x 
1 Vi x 5ins. and weighs only 4oz. 

Price, £1/18/6 plus 12V* pc. sales tax or 
£2/3/6 including tax plus postage. 



WIZARD MODEL 
200H MULTIMETER 

Ranges: 

DC Voltage 0-5, 25, 50. 250, 500 and 2.500 volts. 
Sensitivity: 20,000 ohms per volt, AC Voltage 
0-10, 50. 100. 500, 1,000 (sensitivity 10,000 ohms 
per volt). 

DC Current 0-50 Micro-amps 2.5 ma, 250 ma. 
Resistance. 0-60,000 ohms 0-6 megs. 
Capacitance, 10 mfd to .001 to .1 mfd. 

Decibels —20 to plus 22. 

Weight: 4oz. » 

Price only £5/4/8 and 12V* p.c. sales tax. Total 
£5/17/9 plus freight. 


SPECIAL NOTICE 

AH parcels seal Registered Post valet 
Postage or Freight mas 


* SPECIALS * 

1. Special in Record Changers and 
Players. 

A. Bargain in 4-speed record changer 
of latest design with crystal cart¬ 
ridge and 2 sapphire styli. Very 
well known make. Price only 

£9/19/6. 

B. Stereo Changer as above. Price only 

£10/19/6. 

C. 4-Speed Record Player consisting 
of Motor and Turntable, Pick-up 
Arm with crystal cartridge and 2 
sapphire styli, ready to instal into 
Radiograms, etc. Price only 
£5/19/6. 

D. Stereo Crystal Pick-up. These have 
grey bakelite arm with turnover 
crystal cartridge and 2 sapphire 
styli. Price only 29/11. 

E. Record cleaning brush to be attach¬ 
ed to any pick-up arm. Price only 
2/6 each. 

2. Germanium Diodes, English make, 
brand new and perfect. Ideal for 
use in crystal sets, transistor port¬ 
ables, etc. Only 3/6 each. 

3. 75ma Chokes. 50 henry 450 ohms 
DC resistance. An excellent buy at 

, 7/6 each. 

4. Single Magnetic Earpieces, as used 
for all transistor radios. These units 
are complete with cord and plug, 
8 ohm and 16 ohm impedance 
available. Usual price 12/6. Our 
price 5/9 each. Special prices for 
quantities. 

5. Single Crystal Earpieces. High im¬ 
pedance, ideal for crystal sets, etc. 
With cord and plug. Price only 
11/6 each. 

6. Silicon Diodes. Ideal for voltage 
doublers in TV sets, amplifiers, etc. 
Also useful as a replacement recti¬ 
fier in AC and Battery Portables 
Will operate on any current up to 
400 ma. Special reduced price 
11/6 each. 

7. A few only left, TV Cabinets. Must 
be cleared. Several types available. 
17 inch, 21 inch and 23 inch 
Worth £25 to £35. To clear from 
only £2/10/ each. 

8. 21 inch Picture Tube masks. Only 
5/ each 

9. Dual Wave Coil Kits with RF 
Stage, ideal for constructing a high 
gain Dual Wave Set. Frequencies 
covered are the Broadcast band and 
the 16-50 meter. Short Wave band 
Each stage is efficiently shielded. 
Normal price £7/10/; to clear at 
£3/10/. 

10. 60ma Chokes. A good quality 
60ma choke, 30 henry, 400 ohms 
DC resistance with plenty of iron 
in the core. Worth 23/6. Only 
16/6 each. 

11. Special offer on tuning Indicator 
Tubes. All in original packets and 
guaranteed. 

6U5 . .. 10/ EM34 .... 10/ 
6U5G .10/ 6E5.. 10/ 


547 ELIZABETH STREET, MELBOURNE — Phone 30-0271 

BRANCHES THROUGHOUT VICTORIA AND RIVERINA. 


no 
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Worlds Creafest 
Source of Power 

(Continued from Page 9.) 

plasma ring after it has left the gun (see 
Fig. 7). 

Magnetic, electrical and photographic 
measurements can be made. Spectro¬ 
graphs and sweep cameras are used. One 
camera is equipped with a Kerr-cell shut¬ 
ter, which makes possible exposures of 
less than a ten-millionth part of a second 
(see Fig. 8). The plasma moves so tre¬ 
mendously fast that such short exposure 
times are necessary in order that the pic¬ 
ture may not be fogged. 

The Kerr cell consists of a fluid, usual¬ 
ly nitrobenzene, between two electrodes. 
This is arranged, together with Nicol 
prisms (which polarise the light), in such 
a way that light comes through only 
when the electrodes are connected to 
a high voltage. This can be done for a 
very short time. 

Two experiments have the aim of 
examining a rotating plasma. The ap¬ 
paratus which sets the plasma in rotation 
looks like a plasma gun, although the 
tube is closed at both ends and the cur¬ 
rent is also supplied at both ends, instead 
of only at one. In addition the whole 
apparatus is placed between the poles 
of a gigantic electro-magnet weighing 
five tones. If 50,000 amperes are run 
through the apparatus, the plasma may 
spin at some hundreds of thousands of 
revolutions per second (see Fig. 9). 

DIFFERENT VELOCITIES 

It has been observed in the experiments 
with the rotating plasma that different 
gases rotate with different velocities under 
the same conditions. This indicates that 
each gas has its characteristic velocity, 
which would seemingly indicate that a 
new physical law has been discovered. 

In one of the rotating plasmas there 
has been inserted at one point a small 
magnetic coil, which the plasma has to 
pass through. It is then heated very 
strongly but it is still not known how 
hot it becomes. 

The idea of this experiment was obtain¬ 
ed by studying the Aurora Borealis. The 
cause of the Aurora Borealis is that 
plasma from the sun penetrates the 
earth’s magnetic field, in which it is 
heated exactly like the rotating plasma 
when it penetrates the magnetic field of 
the little coil. 

Research into the Aurora Borealis is 
an example of so-called “basic research,” 
in which the research is carried on only 
in order to learn how nature works. We 
are inquisitive, but have no idea as to 
what may be found for later practical 
use. As it happens, however, we are just 
beginning to exploit practically our 
knowledge of the Aurora Borealis in par¬ 
ticular, for radio communication. 


LEARN 

TV Servicing 10/6, Basic Electricity 7/6, 
Radio Fundamentals 10/6, Calculus 7/6, 
Nuclear Physics 5/6. Organic Chemistry 5/6, 
Physics 5/6, Astronomy 5/6, Trigonometry 
3/6, Clear Thinking 3/6, Relativity 2/6, Yoga 
2/6. Post Free. 

Popular Science Syndicate, 3 Broadway, 
West Pymble, Sydney. 


ELECTRONIC ORGAN «*«•-»«•»> 


an article explaining how these 
things can be worked out? 

We have no immediate intention of 
experimenting with a one-oscillator-per- 
note generator, because there would be 
serious doubt whether a generator con¬ 
taining 49 chokes and 49 oscillators 
would be a technically advisable course 
to follow, particularly as another equal 
number of separate oscillators would be 
necessary for a second manual, if this 
>was ever decided upon at a later date. 

When this order of complexity is con¬ 
templated, it is generally considered bet¬ 
ter to revise the whole approach and go 
for an oscillator/divider system, multiple 
I key contacts and all the rest of the at¬ 
tendant complications. 

However, if you are determined to go 
ahead with multiple separate oscillators 
you can simply buy extra chokes of the 
| types already used to cover particular 
i sections of the keyboard. Capacitance 
lvalues can be inserted which approxi- 
| mate those at present in circuit when 
i respective keys are depressed. The pre¬ 
cise values would individually be rather 
| less critical than now, since there is 
plenty of adjustment available per med¬ 
ium of the choke cores. The pots may 
have to be retained, however, as a ver¬ 
nier on the tuning. 


But, before you go too far along this 
line, think the position through very 
carefully both in respect to basic tech¬ 
nique and the “mechanical” problems of 
accommodating so many inductors and 
valves. 

I have spent an unbelievable 
amount of time in an endeavour 
to develop suitable tone genera¬ 
tors (for my purpose) of the fre¬ 
quency divider type. You may be 
doing some work along these 
lines; if so, I would appreciate 
seeing your version published. In 
the meantime, thank you for run¬ 
ning the present series. 

It is possible that we may publish 
information along these general lines at 
some future date. However, we could 
not hope to make it as detailed, rela¬ 
tively, as the project we have just fin¬ 
ished, added to which it could most 
likely not be the subject of a kit. 

The builder would, therefore, have to 
rely a great deal on his initiative and 
would, of necessity, be involved in a lot 
of tedious work, adapting manuals, mak¬ 
ing up multiple contact sets, designing 
and building a console—in fact, all the 
problems which have discouraged those 
who, to date, have attempted to build 
an organ from the ground up. 


Be Paid What You are 

© REALLY WORTH! 

Develop your aptitudes at your own 
pace, for recognition that brings HIGHER PAY. 
Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS 
will send YOU promptly—a FREE illustrated 
BOOK, giving FULL DETAILS. 


GENERAL 

Journalism 
Short Story Writing 
Writing for Radio & TV 
interior Decorating 
Textiles 
Photography 
Mathematics BUILDING 

General Education Architecture 

Dressmaking Building Contracting 

Dress Designing Carpentry. Joinery 

DRAUGHTSMANSHIP Structural Engineering 


Retail Management Auto Mechanics 

Commercial Managem't Civil Engineer 
Small Business Owners Production Managem't 
HoteUMotel Management Industrial Management 


Club Administration 
Window Dressing 
Business Letters 


Architectural 
Builders' Plan Drawing 
Mechanical 
Structural 

Surveying & Mapping 

ILLUSTRATING 

Still Life—Landscape 
Caricature & Cartoons 
Oil L Water Colour. 
Fashion Drawing 
Showcards & Tickets 
Signwriting 

COMMERCIAL 

Accountancy 
Cost Accountancy 
General Bookkeeping 
Station Bookkeeping 
Salesmanship 
Shorthand Typing 


Concrete Engineering 
Estimate & Quantities 
Roofing. Steel Square 
Timber Home Building 


INDUSTRIAL 

Nuclear Energy 
All Mechanical Eng. 

Fitting & Turning 
Toolmaking, etc. 

Reading Blueprints 
Soft Drink Manufacture 
Air Conditioning 
Gas or Elect. Welding 
Chemistry, Plastics 
Electronics 
Electrical Mechanics 
Radio Eng. or Service 
Television 
Refrigeration 
Diesel Engines 

DEPT. S6C INTERNATIONAL CORRESPONDENCE SCHOOLS 

SYDNEY: 140 Elizabeth Street. Tele.: 61.6566 
MELBOURNE: 234 Collins Street. Tele.: 63.7327 
BRISBANE: A.M.P. Building, Edward Street. Tele.: 2.6125 
ADELAIDE: T&G Building, King William St. Tele.: W.4I48 
PERTH: Owealth Bank Building, 55 William St. Tele.: 21.7268 
NEW ZEALAND: Wellington, 182 Wakefield St.Tele.: 53.109 
Please send me FREE, book about _ 


Executive Training 
Modern Supervision 
Illumination Engineer 
SPECIAL EXAMINATION 
COACHING COURSES 
Account'cy: All Exams 
Institute of Secretaries 
Inst. Cost Accountants 
Inst. Sales I Marketing. 
Metric, or Leav. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C’wealth Clerical Exams 
Police Entrance Exam 
Nurses' Entrance Exam 
Internal Combust. Cert. 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 
Inst. Auto. Mech. Engrs. 
Q. Motor Mech. Cert. 
Inst. Diesel Engineers 
Shire Overseers* Exam 
Engineers' Institutions. 

ADVERTISING 

Copywriting 
Commercial Art 
Advert'g Inst. Aust. 


NAME_ 

ADDRESS - 


(PLEASE PRINT.) 


OCCUPATION - 


. AGE 
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WANTED TO BUY, SELL OR EXCHANGE 


Advertisements may be inserted in these columns at a cost of 3/6 per line, each line contain* 
Ing approximately five words. To ensure publication, copy and cash must reach the office by the 
first of the month preceding date of Issue. The envelope should be addressed, “Advertising De¬ 
partment, Radio, Television and Hobbies,” Box 2728, G.P.O., Sydney. 


W ANTED to purchase: H.F. and V.H.F. Radio, 
complete or part. Any condition. Mr Stean, 
642-0261 Bus., UM7820 Pte. 

S ELL: All back issues R. TV and H. in stock 
at all times. 1939-55 copies 1/6 each, 56-58 
2/ each, 1959 on 3/ each. Post. incl. Phone, 
write or call, T. Weir, 56 O’Connor St., Haber- 
field, Sydney. UA2659. Wanted to Buy copies. 

TTAPE RECORDER OWNERS. The “Aust. Tape 
* Recordists Assn.” invites you to join the only 
tape assoc, that represents Australia at home and 
overseas. Membership now over 500. Meetings 
held monthly in five States. Details, write Box 67, 
P.O., Eastwood N.S.W. 


AAODEL AND EXPERIMENTAL ENGINEERS’ 

*** Requirements. See Catalogue price 6/6. 

Bolton, 72 King Street, Sydney. 


S ELL new OC71s, 73s. Equiv. TS2, TS14, 
SFT152, TS3, OC72s Equiv. SFT122, 123, 

2N217 all 10/ ea. OC44s, 45s Equiv. SMT107, 
108, 12/6 ea. 0071, Equiv. 2N370, 371, 20/ ea. 
Powet types 006, 2N301, OC23, 2N257, Equiv. 
2N250, SFT213 30/ ea. Power diodes OA210, 211, 
10/ ea. OA85s 3/6 ea. Add 2/6 postage. A.C.E. 
Electronics, Box 1452L, G.P.O., Adelaide. 


-TRANSFORMERS: 240/150 x 150V—30MA— 
1 63V .2A £1/4/; 240/295 x 295V—300MA 
—TV Trans. £6/5/. Discounts for bulk orders. 
Other types to order. Parkinson Transformers, 3 
Broadway, West Pymble, 74-8696. 


'TRANSFORMERS. Quantity of new and second- 
* hand transformers. Prices on application. 

Parkinson Transformers, 3 Broadway, West 
Pymble,. 74-8696. 


CELL: Complete Stereo Outfit. Playmaster No. 1 
amp., program source, dual 1006 changer, 8mx 
speakers. All mounted in highly polished cabinet 
with large record storage. Perfect condition. Cost 
€140 Sell for £85 or offer. Private sale Ring 
544-1534 (Melb.). 


2.S.B. Sell KWMI Transceiver. Showroom condi- 
* tion. 23 Surrey Rd, Keswick, S.A. 


•pELEVISION — TNQ 7. 

TECHNICAL STAFF — TOWNSVILLE. 

Applications are invited for positions on the 
technical staff of TNQ 7. 

DUTIES will include installation, operation and 
maintenance of the TV Studio and Transmitter 
at Mount Stuart. 

QUALIFICATIONS. TVOCP or equivalent is 
desirable, but unqualified persons with a good 
technical background would be considered. 


SALARY. Subject to negotiation, 
will be excellent. 


EXCHANGE complete photographic and dark- 
room equipment. Camera, rangefinder, ex¬ 
posure meter, enlarger, darkroom equipment and 
accessories too numerous to mention. Exchange 
for Radio Test Gear, i.e., C.R.O. audio, service 
oscillator, etc. Write Mr D. Pratt, c/o Railways, 
Beverley, W.A. 


Conditions 


APPLICATIONS should include age, marital 
status, qualifications, present duties, experience, 
allied interests, approximate salary required and 
earliest possible commencing date, and should be 
mailed before June 16 to: 

Chief Engineer, 

Telecasters North Queensland Ltd., 

P.O. Box 716, 

TOWNSVILLE, QUEENSLAND. 


'TAPE TO DISC Service. Weddings, Socials, 
Private Recordings, Moderate charges—from 
i5 6. Highest quality. Speedy service. Phone: 
WF8336, “John B»” 37 Hailey St., Flvedock. 

-TRANSISTOR Radio Repairs. All makes of 
1 Japanese sets repaired. We have most spare 
parts, but for use in repairs only. Send set, less 
leather case, by regd. post from anywhere in Aust. 
2-day service, “toughies” take a little longer. We 
also repair Jap. Gramo. motors to keep correct 
speed. Peter G. Broughton, 209 George Street, 
Sydney. Phone 27-5831. 

WILL Buy R1155 Handbook. 23 Springvale Rd., 
Nunawading, Vic. 874-4826. 

CELL: Eddystone 640 comm, receiver, 1.7-32 
^ Mcs., bandspread, N.L., B.F.O., xtal filter. 
In new condition. £40. G. A. van der Harst, 21 
Dudley Cresc., Marino, S.A. Phone 96-3136. 


2ELL. Bargains in C.R.O. components. 32V and 
' 11OV Transf. 500W. Chaloner. 2-0925. 


DECORD PLAYER: 12 W.P.P. output, separate 
*'■ bass and treble, 8 M.X. vented, B.S.R. player. 
£40. BL1120 (Melb.). 


CELL: 7 cu. ft. sand filled corner vented en- 
closure with or without 12UX speaker. Made 
by master craftsman. Offers or inquiries. L. 

Brock, Box 134 Warrnambool, Vic. 


A .R.C. Test Panel £20. lin C.R.O. £10. 

Palec T.V.M. V.T.V.M. £20. Valve Tester 
£7. J. Brady, Niagara Park, Gosford. 


V17ANTED to buy or borrow: Instruction Book 
W f or Trans Pro Valve and Circuit Tester type 

862. G. Lainperd, 45 Bellevue Ave., Rosanna, 
Melbourne, Vic. 


pLECTRONIC organ components, keyboards, key 
contacts. Douglas Organ components. Cata¬ 
logue and price list now available for the Clyne 
Organ. Peska Trading Co., P.O. Box 38, Ivan- 
hoe, N21, Victoria. 


CTEREO Cartridge GEVR225. 

° XJ6459, Sydney. 


CELL: R. T.V. and H. wide band scope case, 
chassis and engraved front panel. Changed 
circumstances. £ 1 OVi near offer. E. Hicks, 3rd 
Ave., Southport. Q. 


CELL: Transmitter, modulator, R. T.V. and H. 

June ’56. Complete except for valves and 
coils. £15 or offer. 49 Helen St., Cardiff South. 


RADIO IS 
AN INTERESTING 
HOBBY! 

STOTT amateur radio students receive 
the individual guidance of a highly- 
qualified radio engineer, and the Course 
incorporates the latest advances in the 
application of electronics to the design, 
construction, and operation of modern 
radio receiving apparatus. 

Mail the coupon for full particulars of 
the Stott Course in RADIO FOR AMA¬ 
TEURS. 


Stulls Correspondence College 


159 Flinders Lane. Melbourne: 149 Castlc- 

reagh St.. Sydney; 290 Adelaide St., Brisbane: 
21 Grenfell St.. Adelaide: 22 Howard St.. 
Perth. 


CUT HERE AND POST 


TO STOTT’S: Please send me, free and with¬ 
out obligation, full particulars of your Course 
in Radio for Amateurs. 

My Name .. 


Address 


Age . <RH 1361) 


On-the-spot cover 
in stories and 
vivid photos 



BUILD THIS 250 POWER 
ASTRONOMICAL 
TELESCOPE 

Complete instructions and 
diagrams—all assistance 
given. Make a start 
with the mirror grinding 
kit at £8/5/. Postage 
paid in Aust. Acces¬ 
sories may be purchased 
later. Total cost of this 
6in reflector (with one 
eyepiece), under £30. 
TELESCOPES. For the enthusiast and amateur 
alike, we recommend the POLAREX 114 —- 
a 2.4 azimuth refractor. This superb 
Japanese instrument is a top seller in America. 
Features include: Full adjustable tripod, slow- 
motion controls, star diagonal, sun Alter, 
terrestrial inverter, 4 eyepieces (36. 50. 72. 
100X). wooden carrying case. An additional 
6mm eyepiece will give 150X. Price, £39/15/. 
Freight paid in N.S.W. 

ACCESSORIES. We carry a large range, in¬ 
cluding eyepieces, rack-pinions finder scopes, 
etc. 

Write for a catalogue. 

AMATEUR ASTRONOMERS 
SUPPLY CO. 



3 BOTANIC ROAD, 
MOSMAN, N.S.W. 


Box 48, P.O., 
Mqsmon, N.S.W. 
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Paragon Radio 
Prices Radio 

Popular Science Syndicate 
R.C.S. Radio Pty. Ltd. 

Royce 

Radio House Pty. Ltd. 

Radio Despatch Service 
Rola Co. (Aust.) Pty. Ltd. 

Scope Laboratories, Melbourne 
Servo Mechanism Co. 

Sydoiey Tape Recorders 

Siott’s Correspondence College 

Standard Frequency Crystals 

Summitt Crystals 

Telecomponents 

Tudor Radio 

TV & Elect. Institute 

Tapetronics 

University Graham 

United Radio Distributors 

Warburton Frank! Ltd. 

Waltham Trading Co. 

William Willis 
Wireless Institute 
Zephyr Products 
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GERMANIUM 

POWER 

TRANSISTORS 

are best selected from this chart 


— then you should contact the MULLARD technical information 
service, who will give you all the data you need to confirm 
your choice. 



RED is maximum allowable collector-emitter 
voltage at maximum continuous current. 

BLACK is maximum allowable collector- 
base voltage Vcb max. (le = 0). 


Milliard 


semiconductors 
for industry 


Here is a guide to recommended applications: 

★ OC22 for high quality industrial audio 

★ OC23 for ferrite memory core drive 

★ OC24 for r.f. power applications 

★ OC28 for d.c. converters (24V version) 

★ OC29 for extra high gain 

★ OC35 for general purpose, low cost application 

★ OC36 for general purpose, high power audio and d.c. converters 

(12V version) 




MULLARD AUSTRALIA PTY. LTD., 35-43 CLARENCE STREET, SYDNEY, 29 2006 
AND 123-129 VICTORIA PARADE. COLLINGWOOD, N.5. VICTORIA 416644 
ASSOCIATED WITH MULLARD LIMITED LONDON 
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R.T.C. Success Story Can Be Yours! 



GET INTO ONE OF THESE PROFITABLE CAREERS IN RADIO AND TELEVISION 


There is a profitable career for you in the many phases of radio television including manufacturing, radio 
servicing, television servicing, research, sales broadcasting and television executive, armed forces. A.R.T.C. 
can help you gain one of these much sought-after positions. But remember, it is only the trained man who 
succeeds and A.R.T.C. can give you the complete training which is necessary. 


TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. you can obtain the 
training you need. At the benches and 
in the lecture halls of Australian 
Radio and TV college or in your own 
home by correspondence . . . you can 
be taught every important aspect of 
radio, television, details of every appli¬ 
cation of the fundamental principles. 
The course is intensely practical and 
individual. 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney 
(Opp. Grace Bros). Phone BA489I-2. 


MAKE SPARE-TIME 
MONEY 

If you wish you can make your spare 
time earn money for you. Many 
students make extra money at spare 
time work after only the first few 
weeks. Think of all those things extra 
money can brinq you, home of your 
own, car, time for relaxation, etc. 
Safegurd your future .... mail the 
coupon today. 


MAIL COUPON NOW 

You are invited to mail the coupon 
below which can be your first step to¬ 
wards securing a job or business of 
your own with good prospects, security 
and big money. A.R.T.C. will mail to you 
by return, at no obligation to you 
the big free booklet: "Careers in Radio 
and Television." This booklet will show 
you definite steps you can take for a 
better job, how you can succeed in 
life. Post the coupon, phone or call 
NOW. , 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. JjfcJlj 

Dear Sir , 

Please send me, without obligation , 
your free booklet . “Careers in Radio and 
T eievision” 

NAME ... 

ADDRESS .;. 





























































